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EXECUTIVE SUMMARY

Tooele Army Depot North Area (TEAD-N) is a National Priorities List (NPL) site under the
U.S. Environmental Protection Agency (EPA) Superfund program. As such, a Remedial
Investigation/Feasibility Study (RI/FS) must be performed. There are 7 operable units
containing 17 sites at TEAD-N that are under the Superfund program. Rust Environment and
Infrastructure (Rust E&I, formerly SEC Donohue, Inc.), under a U.S Army Environmental
Center (USAEC, formerly U.S. Army Toxic and Hazardous Materials Agency
(USATHAMA)) contract (Contract No. DAAA15-90-D-0007, Task Order 0003), was tasked
with conducting the RI/FS for TEAD-N. The RI/FS is being conducted in accordance with
the requirements of a Federal Facilities Agreement (FFA) between EPA Region VIII, State of
Utah Department of Environmental Quality, and Tooele Army Depot. The FFA establishes
the appropriate regulatory requirements and schedule for completing the RI/FS.

The operable units (OUs) and associated sites that are being investigated are shown in Table
ES-1. Throughout this document, individual areas will be referred to as sites; in future
documents, the designaticn Solid Waste Management Unit (SWMU) will be used.

Table ES-i. Operable Units and Sites at TEAD-N

Operable Unit Site No. Site Name

4 31* Former Transformer Boxing Area
32* PCB Spill Site
35 Wastewater Spreading Area

5 17 Former Transformer Storage Area
33 PCB Storage Building 659

6 9 Drummed Radioactive Waste Area
18 Radioactive Waste Storage Building

7 5 Pole Transformer PCB Spill
8 6* Old Burn Area

7* Chemical Range
13* Tire Disposal Area
22 Building 1303 Washout Pond
23 Bomb and Shell Reconditioning Building
36* Old Burn Staging Area

9 8 Small Arms Firing Range
40 AED Test Range

10 41 Box Elder Wash Drum Site

*Sites 31 and 32 were originally placed in OU 5; Sites 6, 7, 13, and 36 were in OU 7.

Based on the information compiled during the RI and subsequent discussions between the
EPA, State of Utah, and USAEC, it was decided that additional data are needed on 11 of the

ES-i



above 17 sites before an FS can be completed. As a result, this FS covers only the six sites

shown in Table ES-2.

Table ES-2. Sites Covered in Feasibility Study

Operable Unit Site No. Site Name

5 17 Former Transformer Storage Area

33 PCB Storage Building 659

6 9 Drummed Radioactive Waste Storage
Area

18 Radioactive Waste Storage Building

7 5 Pole Transformer PCB Spill

10 41 Box Elder Wash Drum Site

The purpose of the FS is to provide decision makers with the information necessary to select
a remedy for each site that will be protective of human health and the environment. To that
end, this document outlines possible remedial technologies evaluated for the various sites.
The preferred alternative recommended for each site will be presented in the Proposed Plan.
Each site is individually addressed as follows:

1. Site Description, including location maps and historical data
2. Nature and Extent of Contamination, including identification of contaminants of

concern
3. Contaminant Fate and Transport
4. Summary of the Baseline Risk Assessment
5. Remedial-Action Objectives
6. General Response Actions
7. Identification and Screening of Remedial Technologies, according to effectiveness,

implementability, and cost
8. Development of Remedial Alternatives
9. Detailed Analysis of Alternatives, using the nine evaluation criteria established by the

National Oil and Hazardous Substances Pollution Contingency Plan (NCP)
a. Overall protection of human health and the environment
b. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)
c. Long-term effectiveness and permanence
d. Reduction of toxicity, mobility, or volume through treatment
e. Short-term effectiveness
f. Implementability
g. Cost
h. State acceptance
i. Community acceptance

10. Comparative Analysis of Remedial Alternatives (when applicable)

ES-2



The following summarizes the six sites covered in this FS.

Former Transformer Storage Area (Site 17)

The Former Transformer Storage Area (Site 17) refers to Open Storage Lot No. 675B in the
northern portion of the Maintenance Area of TEAD-N. Before 1979, this graveled lot was
used for long-term storage of electrical transformers and capacitors. In 1979, all of the
transformers were removed from the lot. Following removal of the transformers, composite
surface-soil samples were collected and analyzed for polychlorinated biphenyls (PCBs). The
results showed that low concentrations of PCBs were present in the soils at Site 17.

It was determined, after further review of the existing data, that no further sampling of the
site soils was required. A baseline risk assessment was performed utilizing the existing PCB
data to evaluate risks associated with this site. All scenarios for carcinogenic risks were
within or below the EPA target range of 1E-4 to 1E-6 for residual risk. Chronic,
noncarcinogenic risk estimates for Site 17 meet the EPA goal for a residual hazard index of 1
or less for both the average exposure and reasonable maximum exposure (RME) case.

Soils: Beginning with six possible general response actions for soils, the following six
remedial alternatives were retained for consideration:

* No Action

* Institutional Controls

0 Soil Cover

* Stabilization

0 Landfill Disposal

* Incineration

Groundwater: Similarly, four response actions were evaluated for potential groundwater
remediation. Leaching of PCBs to the groundwater at Site 17 is unlikely because the
groundwater is approximately 280 feet below grade, the concentrations of PCBs detected in
soil are low, and PCBs are relatively immobile in soil. In addition, PCB soil cleanup values
based on direct contact assumptions will generally provide sufficient protection to human
health and the environment from possible groundwater contamination. Therefore, only the
No Action alternative is retained for further consideration for the groundwater.

PCB Storage Building 659 (Site 33)

The PCB Storage Facility began receiving transformers in 1979 when the transformers at Site
17 were moved to Building 659 for long-term storage. The facility is a Toxic Substances
Control Act (TSCA)-permitted facility for the storage of PCB-contaminated transformers.
The building has a concrete floor, perimeter berm, and diversion structures at the entrance
areas to contain any spills. The facility appeared to be in good condition and well maintained
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at the time of the RI field investigation. Facility operation is conducted in compliance with a
Toxic Substances Control Act (TSCA) permit. There is no evidence or data to indicate PCB-
contaminated wastes have been released from the building to the environment in the vicinity
of Building 659. As detailed in Appendix C, suspect PCB contamination from as early as
1981 was shown to be non-existent.

Because Building 659 is a TSCA-permitted facility that is monitored and well maintained, no
investigations were conducted during the RI at Site 33. As long as the facility remains under
Army control with TSCA permits in place, there is little likelihood of contamination
occurring. If this facility were to be changed from PCB storage or transferred from Army
control, a complete examination and re-evaluation would take place prior to any such transfer
under TSCA rules and Base Realignment and Closure (BRAC) regulations, thus ensuring
continued protection of human health and the environment. Because there are no indications
of a contaminant release at Site 33, No Action is the only remedial action considered.

Drummed Radioactive Waste Storage Area (Site 9)

The Drummed Radioactive Waste Storage Area (Site 9) consists of two areas that were
previously identified as having been used for the storage of one or more 55-gallon drums
containing low-level radioactive waste. The exact location where the materials may have
been stored had never been determined, and no investigations had been conducted. Although
radioactive releases were possible, no releases had been reported at Site 9.

During the RI, a surface radiation survey of the two suspect areas of drum storage was
conducted to determine if a release of radioactive materials had occurred. The first small
area was scanned over its entire surface with no radioactivity above background being
detected. The second larger area was gridded and each grid line was scanned for
beta/gamma radiation. Further, the alpha decay energies for all isotopes that possibly could
have been stored on site were high enough to be detected by the instrument used. Again, no
areas of radioactivity above background were detected during the survey.

As a result of the radiation surveys, it has been determined that no further investigation of
this site is warranted, and No Action is the only remedial alternative considered.

Radioactive Waste Storage Building (Site 18)

The Radioactive Waste Storage Building (Site 18) is-located on the northern end of Building
659, which also houses transformers (Site 33). This radioactive storage portion of the
building is walled off and locked. The storage area is a Nuclear Regulatory Commission
(NRC)-licensed facility for the storage of radioactive materials. Low-level radioactive
materials are stored in this area. Access to the materials is controlled, and periodic
monitoring of the facility for releases of radioactive materials is performed.

No previous investigations had been conducted at this facility before the RI. After a site visit
in 1992, it was determined that no investigation at this facility was warranted. This facility is
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an active, licensed facility that is locked, well maintained, and monitored. If the facility were
to be transferred from A, ..- control in the future, a BRAC investigation would be undertaken
to ensure continued prote..,n of human health and the environment. Therefore, No Action
is the only remedial alternative considered for this site.

Pole Transformer PCB Spill (Site 5)

The Pole Transformer PCB Spill (Site 5) is the site of a pole-mounted electrical transformer
that caught on fire and spilled PCB-contaminated oil on the surrounding soils. The
contaminated soils were excavated, placed in 55-gallon drums, and disposed of off-site. No
soil samples were collected from the excavation to verify that the cleanup was complete.
However, a composite sample of the drummed soils was collected and analyzed for PCBs.
The results showed that the composite concentration of PCBs was 3.45 micrograms per gram
(,tg/g).

During the current RI, surface- and subsurface-soil samples were collected along the
perimeter of the excavation, and a subsurface soil sample was collected in the center of the
excavation to determine if residual PCB contamination is present in the soils and, if present,
whether the contaminants pose a risk to human health and the environment. Results of the
sampling and analysis indicate that low levels of PCBs, polychlorinated dibenzofurans, and
polychlorinated dibenzodioxins are present in the soils in and adjacent to the excavation.

Results of the baseline risk assessment indicate that carcinogenic risks associated with Site 5
are within or below the EPA target range for residual risk. Chronic, noncarcinogenic risk
estimates meet the EPA goal for a residual hazard index of 1 or less for all scenarios
evaluated. Since health-based levels are not exceeded, it appears that no further investigation
of the site is warranted.

Soils: Six general response actions were evaluated and several potential remedial
technologies were identified and screened, resulting in the following six remedial alternatives
being retained for further consideration for Site 5 soils:

* No Action

* Institutional Controls

* Soil Cover

* Stabilization

* Landfill Disposal
0 Incineration

Groundwater: No groundwater contamination data exist for Site 5. A potential may exist
for contamination of the groundwater through leaching of the soil by infiltration of
precipitation. However, because PCBs tend to adsorb strongly to soils, thus minimizing
leaching, and because the estimated depth to groundwater below Site 5 is over 300 feet, it is
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unlikely that groundwater contamination would occur. As a result, only the No Action
alternative is considered for .'e 5 groundwater.

Box Elder Wash Drum Site (Site 41)

Twenty-one drums are present in the channel of Box Elder Wash (Site 41). The source of the
drums and the date of the dumping are unknown. The drums contain what appears to be tar.
Previous investigation of the drum contents included sampling of four of the exposed and
open drums. Results from the previous sampling showed the presence of several semi-
volatile organic compounds, barium, and mercury.

RI investigations at the drum site included geophysical surveying to locate potential buried
drums, hand excavation and inventory of all drums in the wash, collection of samples from
eight drums, collection of surface and subsurface soils from hand-augered borings adjacent to
the drums, collection of surface soils downstream from the drum site, and collection of a
sample from a surface tar spill above the drum site.

Drum samples contained numerous metals, volatile organic compounds, and anions. In
addition, two explosives, cyclotetramethylenetetranitramine (HMX) and nitrobenzene, were
detected at low concentrations. HMX was present at 1.8 p&g/g and nitrobenzene ranged from
1.15 ;g/g to 2.49 /g/g. The drum samples were also analyzed for Toxicity Characteristic
Leaching Procedure (TCLP) metals. Results showed metal concentrations did not exceed
EPA regulatory levels.

Samples taken from subsurface soils contained no detectable concentrations of contaminants.
Pyrene was detected at 0.99 jLg/g in one surface soil sample and nickel was detected at
48 utg/g in the sample from the surface tar spill. All other surface soil samples contained no
evidence of contamination.

Results of the baseline risk assessment for Site 41 soils (assuming removal of the drums and
stained soils) indicate that carcinogenic and chronic, noncarcinogenic risks to human health
are below EPA target levels for all scenarios.

Soil and Drums: Six general response actions were evaluated for the soil and drums at Site
41. From these, four remedial alternatives were retained for further consideration:

"* No Action

"* Institutional Controls
"* Removal and' Off-Site Incineration of Drums and Stained Soil

"* Removal and Off-Site Disposal of Drums and Stained Soil

Surface and Groundwater: There are no analytical data for surface or groundwater for Site
41. A potential could exist for water contamination through leaching of soil by infiltration of
precipitation. However, because of minimal soil contamination and because the estimated
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depth to groundwater below Site 41 is 220 feet, surface water and groundwater contamination
are unlikely. Therefore, No Action is the only water alternative considered for this site.
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1.0 INTRODUCTION

1.1 PURPOSE

Rust Environment and Infrastructure (Rust E&I, formerly SEC Donohue,.Inc.) is currently
conducting a Remedial Investigation/Feasibility Study (RI/FS) at Tooele Army Depot-North
Area (TEAD-N), Tooele, Utah (Figure 1-1). The scope of the RI/FS includes 17 sites
located within 7 operable units (OUs) (Figure 1-2). The RI is designed to provide
information on the nature and extent of contamination associated with sites within each OU
and, on the basis of these data, evaluate and estimate the risks to human health and the
environment as a result of the contaminants present. The FS is designed to assemble,
evaluate, and compare remedial-action alternatives for each site utilizing the contaminant and
risk information obtained during the RI. Based on information gathered during the RI and
subsequent review by the U.S. Environmental Protection Agency (EPA), State of Utah, and
the U.S. Army Environmental Center (USAEC), it was decided that additional sampling and
characterization are required for 11 of the 17 sites. As a result, this FS addresses only six
sites as follows:

* Site 17, Former Transformer Storage Area (OU 5)

* Site 33, PCB Storage Building 659 (OU 5)

* Site 9, Drummed Radioactive Waste Storage Area (OU 6)

* Site 18, Radioactive Waste Storage Building (OU 6)

• Site 5, Pole Transformer PCB Spill Site (OU 7)

* Site 41, Box Elder Wash Drum Site (OU 10)

These sites are identified on Figure 1-3.

The remaining 11 sites, which will be addressed in future documents after additional sampling
and characterization are completed, are:

* Site 31, Former Transformer Boxing Area (OU 4)

* Site 32, PCB Spill Site (OU 4)

• Site 35, Wastewater Spreading Area (OU 4)

• Site 6, Old Burn Area (OU 8)
* Site 7, Chemical Range (OU 8)

• Site 13, Tire Disposal Area (OU 8)

• Site 22, Building 1303 Washout Pond (OU 8)
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o Site 23, Bomb and Shell Reconditioning Building (OU 8)

* Site 36, Old Burn Staging Area (OU 8)

• Site 8, Small Arms Firing Range (OU 9)

0 Site 40, AED Test Range (OU 9)

(Please note the rearranging of some sites within OUs from that shown in previous
documents. Sites 31 and 32 were in OU 5; Sites 6, 7, 13, and 36 were in OU 7.)

A change has been made in the nomenclature used in OUs 4 through 10. Up through the
time of publication of this FS report and the RI report, all investigated areas were designated
as "sites." Beginning with the Proposed Plan and for all subsequent documents, these same
areas will be identified as Solid Waste Management Units (SWMUs).

1.2 GENERAL BACKGROUND

TEAD-N is located 35 miles southwest of Salt Lake City and encompasses 24,732 acres in
the Tooele Valley, Tooele County, Utah (Figure 1-1). The facility was established in 1942
and has been one of the major ammunition storage and equipment-maintenance installations in
the U.S. Until recently, the missions of TEAD-N have been to receive, store, issue,
maintain, and dispose of munitions; to provide installation support to attached organizations;
and to operate other facilities as assigned. A recent change envisions that the maintenance
area of TEAD-N will be utilized for industrial purposes by private firms or other government
entities.

As a result of continuous operations at TEAD-N since 1942, a variety of known or suspected
waste and spill sites have been identified. Environmental investigations from the late 1970s
to the present have resulted in the identification of 46 sites referred to as Solid Waste
Management Units (SWMUs). In 1991, a Corrective Action Permit was issued to TEAD-N
that required the Army to perform a Resource Conservation and Recovery Act (RCRA)
Facility Investigation (RFI) at the 46 SWMUs. However, 17 of the 46 SWMUs have since
been designated as Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) sites by the Environmental Protection Agency (EPA) and the State of Utah.
These 17 sites were grouped into 7 OUs, numbered 4 through 10. Under CERCLA, the
Army is required to perform an RI/FS for each OU at TEAD-N. As stated, 11 of the 17
sites are not addressed in this FS report b&-cause additional data were deemed necessary,
based upon the results of the initial field investigation of those sites. Throughout this
document, the SWMUs being investigated as part of the CERCLA OUs will be referred to as
sites; in future documents, they will be referred to by the designation SWMU.
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1.3 FEASIBILITY STUDY ORGANIZATION

The approach used in preparing this FS Report generally follows the EPA guidance presented
in Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(EPA, 1988a). Section 2.0, Remedial Technology Descriptions, is a reference section that
provides a description of the remedial technologies that are evaluated as possible remediation
alternatives at various sites. Subsections on each of the six sites (arranged by OUs in
Sections 3 through 6) (1) describe the site; (2) summarize the nature and extent of
contamination, including an identification of the contaminants of concern; (3) summarize the
fate and transport characteristics of the contaminants; (4) summarize the Baseline Risk
Assessment, including results from both the human health and the ecological risk assessment;
(5) select remedial-action objectives and remediation goals; (6) identify general response
actions; (7) identify and screen remedial technologies; (8) develop remedial alternatives,
including a description of each remedial alternative that outlines the waste-management
strategy involved and identifies the key Applicable or Relevant and Appropriate Requirements
(ARARs); (9) provide a detailed analysis of each of the remedial alternatives; and (10)
provide a comparative analysis of the alternatives.

1.3.1 Selection Process for Remedial-Action Objectives

The remedial-action objectives and remediation goals for each site are based on the results of
site-specific risk assessments and any chemical-specific ARARs for the site. The remedial-
action objectives for this FS are based on the assumption that TEAD-N will continue to
function as an Army installation. For the six sites covered in this FS, four currently meet
EPA human health and environmental protection guidelines. Site 5 in OU 7 and Site 41 in
OU 10, if remediated as outlined in this FS, would also meet all human health and
environmental guidelines. If transferred to other use, Sites 33 and 18-which are located in a
single buildii , used for polychlorinated biphenyl (PCB) and radioactive material
storage-would require closure processes to be (1) regulated by current permitting agencies'
regulations (Toxic Substances Control Act (TSCA) and Nuclear Regulatory Commission
(NRC)) and (2) controlled by Army personnel under Base Realignment and Closure (BRAC)
rules. A BRAC site investigation and risk assessment would be required.

Current base closure plans envision that the TEAD-N Maintenance Area, which includes Sites
17, 33, 9, and 18 covered in this FS, will be utilized for industrial purposes by private firms
or other government entities. However, because of uncertainties over the future use of
TEAD-N property, possible future residential use was evaluated where appropriate. The risks
associated with possible future residential use of Sites 17, 9, 5, and 41 meet accepted EPA
guidelines. As stated above, Sites 33 and 18 will undergo additional evaluation when it is
decided to change their use from permitted/licensed storage of regulated materials.
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1.3.2 Applicable or Relevant and Appropriate Requirements

A complete list of potential location-specific, chemical-specific, and action-specific ARARs
for TEAD-N is presented in Table 1-1. This list was, for the most part, obtained through
evaluation of two previously compiled TEAD documents cited below.

* Draft Assessment of Chemical-Specific Applicable or Relevant and Appropriate
Requirements (ARARs) for Tooele Army Depot, North and South Areas, Tooele, Utah
(Oak Ridge National Laboratory, 1992a); and

* Draft Assessment of Location-Specific Applicable or Relevant and Appropriate
Requirements (ARARs) for Tooele Army Depot, North and South Areas, Tooele, Utah
(Oak Ridge National Laboratory, 1992b).

These two documents discuss chemical-specific ARARs and location-specific ARARs for
TEAD-N; both are included as Appendix A to this FS Report. Table 1-1 also includes
potential ARARs identified after those presented in the documents in Appendix A. Pertinent
location-specific and chemical-specific ARARs from Table 1-1 are discussed in the sections
on remedial-action objectives for each site. Action-specific ARARs are identified in the
remedial alternatives descriptions for each site.

1.3.3 Screening Criteria for Remedial Technologies

Remedial technologies are screened on the basis of effectiveness, implementability, and cost
as described below. The technologies are screened for each site to produce an inventory of
suitable technologies that can be assembled into remedial alternatives.

Effectiveness. Technologies must be suitable for the conditions of the site, must be
suitable for the types and concentrations of contaminants, and must be effective in
addressing the volume of contaminated media. The technology itself must not have
substantial adverse impacts on the environment or human health. Another consideration
is whether the technology is proven and reliable with respect to the remediation goals for
the site. If the characteristics of site-related contaminants or site conditions clearly limit
the effectiveness of a technology, the technology is eliminated.

Implementability. Implementability includes both the technical and administrative
feasibility of implementing a technology. Considerations include the ability to obtain any
necessary permits for off-site actions; the availability of treatment, storage, and disposal
services (including capacity); and the availability of necessary equipment and skilled
workers to implement the technology. The available area, accessibility, and potential
future use of the site may affect the implementation of some technologies. Technologies
that are not technically or administratively feasible are eliminated.
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Cost plays a limited role in the screening of technologies. Technologies with
extremely high costs relative to other technologies for the same general response action are
eliminated.

1.3.4 Evaluation Criteria for Remedial Alternatives

The detailed analysis of alternatives consists of an analysis of each remedial alternative
against the set of nine evaluation criteria established by the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) (40 CFR 300.430). The analysis compares the
remedial alternatives for each site using the same evaluation criteria as a basis for
comparison. The nine evaluation criteria are:

1. Overall protection of human health and the environment. The assessment against this
criterion describes how the alternative, as a whole, achieves and maintains protection of
human health and the environment.

2. Compliance with ARARs. The assessment against this criterion describes how the
alternative complies with ARARs, or if a waiver is required, and how a waiver is
justified. The assessment also addresses other information from advisories, criteria, and
guidance (To Be Considered guidance) from federal and state agencies.

3. Long-term effectiveness and permanence. The assessment of alternatives against this
criterion evaluates the long-term effectiveness of alternatives in maintaining protection of
human health and the environment after response objectives have been met.

4. Reduction of toxicity. mobility, or volume through treatment. The assessment against
this criterion evaluates the anticipated performance of the specific treatment technologies
that an alternative may employ.

5. Short-term effectiveness. The assessment against this criterion examines the
effectiveness of alternatives in protecting human health and the environment during
construction and implementation of a remedy until response objectives have been met.

6. ImRlementabiliq. This assessment evaluates the technical and administrative feasibility
of alternatives and the availability of required goods and services.

7. QM. This assessment evaluates the capital and operation and maintenance (O&M) costs
of each alternative.

8. e awceptane. This assessment reflects the preferences or concerns of the state about
the alternatives.

9. Community acceptance. This assessment reflects the preferences or concerns of the
community about the alternatives.
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The final two criteria, state acceptance and community acceptance, will be evaluated
following comment on the RI/FS report and will be included in the final decision-making
process during preparation of the Proposed Plan and the Record of Decision for the six sites.
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2.0 REMEDIAL TECHNOLOGY DESCRIPTIONS

This section identifies and describes the remedial technologies that are considered for the sites
at TEAD-N. Table 2-1 lists the technologies. These technologies were identified based on a
review of literature, vendor information, performance data, and experience in developing
other feasibility studies. The technologies represent an array of existing processes, ranging
from those commonly practiced to those still in the experimental stages of development. As
discussed below in the technology descriptions, sheet piling and grout curtain containment are
not technically implementable at TEAD-N because of the great depth to the confining layer
(hundreds of feet) and the gravelly nature of the alluvium underlying the OUs. Similarly, soil
flushing is not technically implementable at TEAD-N because of the great depth to
groundwater (hundreds of feet) beneath the OUs. Detonation is not appropriate for the six
sites in this FS because unexploded ordnance (UXO) is not present at these sites. These four
technologies are, therefore, eliminated from consideration for the assembly of remedial
alternatives.

2.1 NO ACTION

The NCP requires consideration of the no-action alternative during the FS. The no-action
alternative references a site risk assessment and presents a baseline of performance with
which to evaluate other alternatives. Site soils would be left in place under this alternative.
The no-action alternative does not reduce the toxicity, mobility, or volume of any soil
contamination that is present, except that which may occur through natural degradation
processes. Generally, the no-action alternative is effective at meeting the remedial-action
objectives only if contamination levels are in compliance with ARARs and do not pose an
excessive human health or environmental risk.

2.2 INSTITUTIONAL CONTROLS

This alternative does not involve active remediation; site soils would be left in place.
However, this alternative would limit dte potential for human and fauna exposure to site
contaminants by placing controls on access to the site. Typical controls include deed
restrictions, fences or other barriers, warning signs, and regular surveillance. Institutional
controls do not reduce the toxicity, mobility, or volume of any soil contamination that is
present, except those which may occur through natural degradation processes.

Institutional controls may be effective at protecting human health and the environment and
complying with ARARs if the site contaminants have low toxicity, very low mobility, or are
present at low concentrations. Long-term enforcement of the institutional controls is
necessary to maintain effectiveness. Institutional controls are readily implementable. Costs
are generally minimal and depend on factors such as the amount of maintenance and
surveillance necessary for the barrier to control site access and the frequency and type of
sampling necessary for long-term monitoring, if any.
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Table 2-1. Remedial Technologies for Tooele Army Depot-North Area

Technology/Action Process

No Action

Institutional Controls Deed Restrictions

Fences

Sampling and Analysis

Containment Sheet Piling€g)

Grout Curtain(a)

Surface-Runoff Controls

Capping

In situ Treatment Biodegradation

Radio Frequency Heating

Soil Flushing°b)

Soil-Vapor Extraction

Stabilization

Vitrification

Excavation with On-Site Treatment and Disposal Biological Treatment

Chemical Extraction

Dechlorination

Detonation(c)

Incineration

Physical Separation

Soil Washing

Stabilization

Thermal Desorption
Volatilization/Venting
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Table 2-1. Remedial Technologies for Tooele Anny Depot-North Area (continued)

Technology/Action Process

Excavation with Off-Site Treatment/Disposal Incineration

Landfill

'Eliminated from consideration. Not technically implementable because of the great depth to bedrock
(hundreds of feet to 1,000 feet) and gravelly alluvium underlying the OUs.

bEliminated from consideration. Not technically implementable because of the great depth to
groundwater (hundreds of feet) beneath the OUs.

'Eliminated from consideration. UXO is not present at the six sites in this feasibility study.

2.3 CONTAINMENT

Containment technologies employ physical barriers to limit the mobility of soil contaminants.
Containment technologies may include the following:

* Sheet Piling
* Grout Curtain
* Surface-Runoff Controls
* Capping

Because of the extreme estimated depth to solid bedrock (hundreds of feet to over 1,000 feet)
and the gravelly nature of the alluvium underlying the OUs, sheet piling and grout curtain
techniques would be impractical for limiting mobility of soil contamination where it may exist
in the six sites covered in this FS. Consequently, these two remedial technologies are not
considered further. Surface-runoff controls and capping techniques are discussed below.

2.3.1 Surface Runoff Controls

This containment technique would use surface grading, lined ditches, and/or pipes to reroute
surface-water runoff around the cotLaminated area. This action would reduce the risk due to
migration of soil contaminants to other environmental pathways by (1) reducing surface water
transport of waste constituents through erosion and (2) reducing infiltration of storm water
runoff into the contaminated soils and the subsequent leaching of contaminants from the soils.
Surface-runoff controls reduce the mobility of soil contaminants, but do not reduce the
toxicity or volume of contaminants. Long-term maintenance of surface-runoff controls is
necessary.
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2.3.2 Capping

The general purpose of site capping is threefold: (1) to eliminate surface transport of waste
constituents through erosion, (2) to eliminate the potential for direct contact (by humans,
fauna, and flora) with waste material, and (3) to minimize infiltration of precipitation and the
subsequent leaching of constituents from buried waste materials.

Capping is frequently used as a method of site remediation for a variety of waste materials,
particularly when waste removal is impractical because of the risk of increased public
exposure, the type of waste constituent, or the overall cost. A cover system may also be
appropriate for capping residual soils after wastes and highly affected soils are removed.
Capping reduces the mobility of soil contaminants but does not reduce the toxicity or volume
of soil contaminants. Long-term enforcement of institutional controls (described in Section
2.2) and maintenance of the cap are necessary to protect the integrity of the cap.

The engineering of a cap is based on the contaminants of concern and site-specific conditions
(e.g., the soil type, climate, topography, etc.). There are a number of different cap materials
and designs available, including asphalt or concrete caps. A few additional types of caps are
described below.

2.3.A 'lay Caps

This tecihaology involves base preparation consisting of grading and compaction followed by
placement and compaction of a clay layer to achieve a hydraulic conductivity on the order of
1 x 10. centimeter per second. (cm/sec). A typical clay layer thickness is 2 feet. The clay
layer is then covered with a topsoil layer and seeded to establish vegetation. The clay layer
provides a low-permeability barrier that minimizes infiltration of precipitation through the
wastes. Revegetation helps reduce surface erosion and minimize groundwater recharge by
diversion and evapotranspiration of precipitation. Where minimization of direct contact with
waste constituents is the primary concern, cover soils alone can be utilized (soil cap).

2.3.2.2 Synthetic Membranes

This technology involves grading the site, followed by placement of a synthetic liner
sandwiched between two layers of sand. A layer of topsoil is then placed on top and seeded
to establish vegetation. The bottom sand layer provides a cushion for the synthetic
membrane, which is usually a flexible polymeric material. The sand layer above the
membrane provides a drainage layer for infiltrated precipitation. The topsoil protects the
membrane from surficial activities, while the vegetation provides erosion control. Synthetic
membranes are most frequently used in conjunction with other cover media to form
multi-media covers.
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2.3.2.3 Multi-Media Covers

This technology involves placement of a clay layer with a permeability of 1 x 1077 cm/sec
over the waste. A synthetic membrane sandwiched between two sand layers is placed on top
of the clay. Fill material to be seeded with shallow-rooted vegetation is then placed on top of
the upper layer. This technology consists of two low-permeability liners to minimize
infiltration, as well as sand layers to cushion the synthetic membrane and provide drainage.

The cost of installing a cap varies with the type of cap materials and ranges from about $10
per square yard for an asphalt cap to $70 per square yard for a multi-media cap.

2.4 IN SITU TREATMENT

In situ treatment involves treating the contaminated soil in place until remediation levels are
met.

2.4.1 Biodegradation

In situ biodegradation involves enhancement of naturally occurring and amended soil-borne
microorganisms capable of metabolizing organic contaminants. The wastes are either
consumed as an energy source or broken down by enzymes secreted by the microorganisms.
Aerobic biodegradation processes take place in the presence of oxygen and result in the
formation of carbon dioxide, water, and cell protein. Anaerobic biodegradation processes
take place in the absence of oxygen and result in the formation of methane, carbon dioxide,'
and cell protein. In situ biodegradation decreases the toxicity, mobility, and volume of
organic soil contamination through contaminant destruction. Biodegradation may produce
secondary organic byproducts that may or may not be toxic. For example, anaerobic
biodegradation of trichloroethylene may produce vinyl chloride, which is toxic.

Oxygen (for aerobic biodegradation) and nutrients, including nitrogen and phosphorus, are
essential to microbial growth. However, oxygen and/or nitrogen and phosphorus are oftendeficient in natural soils, resulting in a growth-limiting environment. General limitations of

in situ biodegradation usually center around the effective delivery of oxygen, nitrogen (in the
form of nitrate or ammonia), and phosphorus to the areas where the contamination exists.

In situ bioremediation is effective for treating a broad spectrum of waste types, but is not
recommended for treating metal wastes, which are often toxic to microorganisms.
Compounds considered amenable to bioremediation include halogenated aliphatic compounds,
nitrated compounds, heterocyclics, simple nonhalogenated aromatics, polynuclear aromatics,
and polar nonhalogenated organic compounds. Bioremediation has demonstrated limited
effectiveness toward nonpolar halogenated aromatics, PCBs, dioxins, furans, halogenated
phenols, cresols, amines, thiols, and other polar aromatics. Bioremediation is ineffective
toward halogenated cyclic aliphatics, ethers, esters, and ketones.
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In situ biological treatment for PCBs does not trigger TSCA requirements for treatment if the
PCB disposal occurred before February 17, 1978. Extensive treatability testing should be
conducted prior to applying in situ bioremediation since studies have shown enhanced PCB
mobility in soil through transport on particulates as a resuli of aeration and nutrient addition
to the subsurface (EPA, 1990a). This phenomenon should be considered when potential
groundwater contamination is a concern.

Implementability concerns include efficient delivery of oxygen (for aerobic biodegradation)
and nutrients to microorganisms in areas where contamination exists. Generally, it is
desirable for a site to have a highly permeable soil/aquifer composed of a relatively
homogeneous matrix so that oxygen and nutrients can be easily and reliably delivered to areas
where needed.

Treatability testing should be conducted to determine potential applications and limitations of
the technology at a particular site, Of particular importance are the identification of
biodegradation byproducts, the time required for cleanup, the level of cleanup attainable, and
the cost of cleanup.

Costs associated with in situ biodegradation are very site-specific and can only be determined
after treatability testing. In general, in situ biodegradation is a very cost-effective remedial
technology at sites where conditions are suitable.

2.4.2 Radio-Frequency Heating

Radio-frequency heating uses electromagnetic energy in the radio-frequency band to heat soil
rapidly and uniformly to a temperature range of 150 to 200 *C. The heating is performed by
energizing an array of electrodes that are emplaced in boreholes drilled through the soil. The
heat encourages volatilization of organic contaminants. Contaminants are then recovered
through soil-vapor extraction (see the description of Soil-Vapor Extraction below). This
innovative technology has been demonstrated in the field for a site with petroleum
hydrocarbon contamination from a jet fuel spill (ITT Research Institute, 1992).
Approximately 94 to 99 percent of the aliphatic and aromatic hydrocarbons were recovered
during this demonstration.

Laboratory studies have also been conducted for the removal of PCBs from soil (ITT
Research Institute, 1992). A sandy soil and clayey soil were each spiked with PCB 1242 to
an initial concentration of 1,000 to 1,250 parts per million (ppm). Recovery using radio
frequency heating was 48 to 99.7 percent.

This technology reduces contaminant volume through contaminant recovery. Secondary
treatment of the recovered contaminants is necessary for permanent reductions in contaminant
toxicity and mobility.
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2.4.3 Soil Flushing

Soil flushing is an in situ treatment process that uses a flushing system and groundwater
extraction wells to recover organic or metal contaminants from soil. Flushing water is
sprayed over the contaminated soil to leach contaminants from the soil. The flushing solution
carries the contaminants to groundwater. Downgradient groundwater-extraction wells then
recover the contaminants. Depending on contaminant pr'operties, acids, bases, or surfactants
may be added to the flushing water to aid in contaminant recovery.

Soil flushing is most appropriate for sites with (1) subsurface-soil contamination that extends
vertically to groundwater, (2) shallow groundwater that has already been contaminated by
leaching from the contaminated soil, (3) permeable soils that are contaminated with only a
few specific chemicals, and (4) a homogeneous soil/aquifer system in which subsurface
contaminant transport can be predicted. Soil flushing would not be appropriate for the sites at
TEAD-N because of the great depth to groundwater at the sites (hundreds of feet). Also, soil
contamination at the sites is believed to be largely surficial, and groundwater is not known to
be contaminated. Treatment of soil contamination under these conditions is much more
practical through excavation or other treatment techniques.

2.4.4 Soil-Vapor Extraction

Soil-vapor extraction (SVE) involves the removal of volatile organics from the soil matrix by
mechanically drawing air through the unsaturated layer. As the air is pulled through the soil,
the equilibrium that exists among the organic compounds distributed on soil particles, in soil
moisture, and in soil gases is disturbed. Soil gas laden with volatilized organic compounds is
replaced with fresh air, causing additional contaminant mass to volatilize from soil particles
and soil moisture into the soil gas. This process typically includes a series of vertical
extraction vents connected by a common manifold to an extraction pump or blower. SVE
reduces contaminant volume through recovery of contaminants. Secondary treatment of the
recovered contaminants is necessary for permanent reductions in toxicity and mobility of the
contaminants.

A determination as to whether SVE may be appropriate for a given site is based on the soil
contaminant characteristics. Chemical parameters of interest include the Henry's Law
Coefficient (Hc), vapor pressure, octanol-water partition coefficient, and solubility. SVE can
effectively extract compounds with Hc values greater than 0.001, including less-volatile
hydrocarbons such as gasoline, diesel fuel, kerosene, and heavy napthas.

An evaluation of soil characteristics is also necessary to determine whether SVE may be
appropriate at a given site. Soil parameters of interest include soil permeability, porosity,
and moisture. SVE has demonstrated good performance in removing volatile organics from
soil with permeabilities ranging between 101 and 10i cm/sec. The radius of influence
depends upon soil density and soil porosity, but varies usually between 15 to 100 feet. If
information on soil parameters is not available, these data may be collected during a
treatability test.
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Treatability testing is necessary to determine the design and to predict the cost of a SVE
system. SVE costs vary d ._ .nding upon the distribution and concentration of the
contaminants, contaminant properties (e.g., Hc, vapor pressure, solubility), and soil
properties (e.g., permeability, porosity, moisture content) because these factors determine the
number of SVE extraction vents, blowers, and type of air emission controls needed.

Because of hazards associated with accidental detonations, placement of SVE vents may not
be practical at sites containing buried ordnance. Otherwise, SVE is a straightforward
operation using readily available equipment. The availability of qualified SVE equipment
vendors should present no significant problems. SVE costs strongly depend on whether
off-gas treatment is required and whether any wastewater is generated at the site. SVE
treatment costs are typically $50 per ton; however, costs can range between $10 per ton (for
a large remediation project with no off-gas treatment and no wastewater generated) and $150
per ton (for a small remediation project with off-gas treatment and generated wastewater).

2.4.5 Stabilization

In situ stabilization techniques use mechanical mixers to distribute a solidifying agent (e.g.,
cement) into the soil. Hardening of the solidifying agent binds the soil contaminants into a
solid matrix. Adequate mixing and contact of the setting agent with the soil contaminants and
proper hardening are necessary for this technology to be effective. Stabilization reduces the
mobility, but does not reduce the toxicity or volume of soil contaminants. Stabilization
generally results in a soil volume increase. As with the other in-situ treatment methods, the
cost of in situ stabilization is site-specific. Stabilization is described in more detail in Section
2.5.8.

2.4.6 Vitrification

In situ soil vitrification involves melting contaminated soil to bind the waste into a glassy,
solid matrix that is resistant to leaching. In situ vitrification was originally developed for
treatment of radioactive wastes, although it has potential for use with soils contaminated with
heavy metals, inorganics, and organic wastes.

In situ vitrification consists of placing electrodes in the soil and constructing trenches filled
with a flaked graphite and glass-frit mixture to connect the electrodes in an X pattern.
Voltage is then applied to the electrodes, and the graphite/glass-frit mixture is quickly heated
to 3,600 OF, which is well above the melting point of soil (2,000 to 2,500 OF). A molten
zone expands horizontally and vertically to encompass the volume between the electrodes. As
the soil melts, organic wastes are pyrolized and combust when they come in contact with air.
High temperatures at the soil surface virtually complete combustion of the organics in the
gases. Noncombusted volatiles are collected in an off-gas hood for treatment. Contaminants
that do not volatilize remain in the molten soil and become part of the glass and crystalline
product after cooling. When the desired vitrification depth is reached, the electrodes are
turned off and the molten soils are allowed to cool. Cooling and solidification of the molten
mass results in a reduction of the contaminated volume.
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In situ vitrification tests have been completed on an engineering-scale (0.5 to 1.0 tons of
soil), a pilot-scale (10 tor - f soil), and a large-scale (400 to 800 tons of soil). Test results
have shown that 99.99 pe,.ant of volatile heavy metals are trapped in the vitrified mass or
removed by the off-gas system. Although in situ vitrification appears to be a promising
technology, a fire occurred in a soil vitrification during a large-scale test at a Superfund site
(Hazmat World, August 1991). Following the fire, the sole marketer of the technology
suspended large-scale commercial operations. This technology is again available.

2.5 EXCAVATION WITH ON-SITE TREATMENT AND DISPOSAL

2.5.1 Biological Treatment

For soil affected by organic constituents, biological treatment may be an appropriate
alternative. Biological treatment techniques include batch reactors for slurried soil, land
farming, and composting. Ordinarily, this process requires nutrient supplements of oxygen,
nitrogen, and phosphorus. As necessary, microorganisms can be added to the soil. Nutrients
and microorganisms may be applied either to a batch reactor of slurried soil or by spraying
onto land-farmed or composted soil. For batch treatment, soil is wetted into a pumpable form
and supplemented in an above-ground reactor(s) for mixing. Afterward, the soil is spread
over a lined surface for the biological reaction to occur. In land farming, nutrients, oxygen,
water, and possibly microorganisms are added to soil that has been spread over a lined
surface. Oxygen is supplied by ambient air added by routine mixing of the soil, during which
the other amendments are added by spraying. The soil is supplemented as needed until
proposed treatment standards are met. In composting, a small percentage (< 10 percent) of
biodegradable waste is added to a compost of highly biodegradable and firm material (e.g.,
chopped hay, Wood chips, etc.) (EPA, 1988b).

Biological treatment is not effective for removal of inorganic constituents or nonbiodegradable
organics. This technology is also ineffective if concentrations of inorganic or organic
constituents are sufficiently high to be toxic to the microorganisms. Many chlorinated
organic constituents cannot be treated by this technology. This is because the aerobic
conditions typically established for both batch-slurry and land-farming applications are not
conducive to the anaerobic microorganisms capable of metabolizing chlorinated compounds.
Modifications can be made, however, to batch and land-farming techniques in order to
establish anaerobic conditions, but commercially available vendors who perform this service
are limited.

Composting of soil that is contaminated with explosives such as trinitrotoluene (TNT),
cyclonite (RDX), and HMX is an innovative technology that shows potential as an alternative
to incineration (USATHAMA and Roy F. Weston, Inc., 1990). Composting of explosives
may also be less expensive than incineration (USATHAMA, 1991).

Biological treatment uses contaminant destruction to reduce the toxicity, mobility, and volume
of biodegradable organic contaminants. Some considerations for biological treatment of soil
include treatability testing, space for spreading of soil, shelter or containment of runoff and/or
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leached water, and temperature/weather conditions. Costs for batch reactor and land-farming
treatment typically range from $40 to $70 per cubic yard of soil treated.

2.5.2 Chemical Extraction

Chemical-extraction processes are used to separate contaminated soils into organic, water, and
solid-phase fractions. Chemical extraction uses contaminant recovery to reduce contaminant
volume. Secondary treatment of the recovered contaminants is necessary for permanent
reductions in contaminant toxicity and mobility. Critical-fluid extraction and the
Basic-Extraction Sludge Technology (BEST) process are two types of chemical-extraction
technologies.

Critical-fluid extraction technologies use liquified gasses (usually carbon dioxide, propane,
and/or butane) to extract organic contaminants from excavated soil. Using a continuous
process, contaminated material is fed into an extractor while liquified gas flows
countercurrently through the extractor, making nonreactive contact with the material. Clean
material is removed from the extractor while the mixture of solvent and organic contaminant
passes into a separator, where the solvent is vaporized and recycled. Organic contaminants
are drawn off as a concentrate for further treatment or disposal (EPA, March 1990).

As part of the Superfund Innovative Technology Evaluation (SITE) program, a pilot-scale
application of critical-fluid extraction was conducted at a Superfund site. Although organic
contaminant extraction efficiencies were reportedly high, critical-fluid extraction operations
experienced difficulties such as cross-contamination of the extraction system, retention of
solids in system hardware, and foaming in receiving tanks (EPA, November 1990): Critical
fluid extraction'system design and operation has since been improved, resulting in a
once-through mode of operation (i.e., no recycling of waste) to achieve required treatment
levels and a greater than 99 percent extraction efficiency in full-scale operations (CF Systems,
January 1992).

The BEST process uses aliphatic amines to break down organic suspensions and emulsions in
sludges and contaminated soils. The BEST process consists of a cold stage followed by a hot
stage. In the cold stage, sludges or soils are mixed with the refrigerated extractant to form a
mixture at about 40 OF. After an appropriate residence time is completed, the solids in the
mixture are separated from the liquid. Precipitated metal oxides, formed because of the
alkaline nature of the extractant, are removed with the solids. The liquid is then heated in the
hot stage, causing the liquid to separate into two phases: (1) solvent/water phase and (2)
solvent/oil/organic phase. These two phases are then recycled back into the treatment process
(EPA, 1988b). The produced phases require further treatment prior to disposal.

The BEST process is potentially effective in treating soils containing organic contaminants,
including PCBs. Performance can be influenced by the presence of detergents and
emulsifiers, system pH, and the reactivity of the organics with the solvent.

The BEST technology is modular, allowing for on-site treatment. The only commercial-scale
BEST process unit built (70 tons per day) was designed to treat pumpable oily sludges and
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was used at the General Refining Site near Savannah, Georgia. A pilot-scale demonstration is
being conducted as part of the SITE program to treat sediments containing PCBs and
polynuclear aromatic hydrocgrbons (PAHs) at the Grand Calumet River Superfund Site in
Gary, Indiana (Resource Conservation Company, May 1992). Reportedly,.two full-scale
critical-fluid solvent extraction systems are in operation, and a third full-scale unit is proposed
for a remediation of an EPA Region VI Superfund site (CF Systems, January 1992).

Unit costs for chemical-extraction systems will depend upon the technology used and the type
and volume of waste treated. Approximate critical-fluid solvent extraction unit costs range
between $100 to $450 per ton of material processed (EPA, August 1990). Unit costs for the
BEST process typically range between $100 per ton for sludge (70 ton per day processed) to
$500 per ton for soil (25 tons per day processed) (Resource Conservation Company, October
1991).

2.5.3 Dechlorination

Chemical dechlorination is a detoxification process that reduces the toxicity, mobility, and
volume of soil contamination. Chemical dechlorination uses potassium polyethylene glycolate
(KPEG) to dehalogenate certain classes of chlorinated organics, including PCBs,
tetrachlorodibenzo-p-dioxin (TCDD), and some herbicides from liquids, soils, and sludges.
Chemical dechlorination occurs by way of a nucleophilic-substitution process. In the KPEG
process, contaminated materials and reactant are added to a steam-jacketed mixer. Steam (80
pounds per square inch) circulates through the mixer jacket, while the mixer is rotating at 60
revolutions per minute (high speed). The KPEG process can be modified using the alkaline
metal polyethylene glycol (APEG) process. In the APEG process, the reaction can be
catalyzed using dimethyl sulfoxide (DMSO), which increases the rate of the reaction by
increasing the alkalinity of the KPEG. The DMSO also aids in the extraction of the
contaminant from the soil. Mixer contents are maintained at 150 *C for 4 hours, after which
the steam generator and mixer are shut down and the contents are allowed to cool. After
cooling (approximately 8 hours), treated materials are neutralized and discharged.

Principal components for a field-scale KPEG treatment system includes the mixer, liquid
reagent loading system, steam generation system, nitrogen system, process cooling system,
ventilation system, and a condensate collection system. Soil and debris must be sized in
order to screen particles greater than 0.5 inches, which can jam the mixer.

Results of field-scale KPEG demonstrations have shown that PCBs can be reduced from
levels in excess of 3,500 ppm by an average of 99.84 percent (99.58 to 99.98 percent).
Products of the KPEG process have been shown to be nontoxic, nonmutagenic, and
nonbioaccumulative. PCB contaminated soils (greater than 50 ppm) may be disposed after
treatment using a method that can achieve a level of performance equivalent to incineration
[40 CFR 761.60(e)]. KPEG can achieve performance levels equivalent to incineration;
however, treatability studies are required to demonstrate that remedial objectives can be
achieved on a consistent basis for the material that is to be treated. Off-site facilities used to
treat PCB-contaminated materials 'iust be permitted under TSCA. The KPEG process will
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result in substantial reductions of PCB concentration; however, residual levels may still
exceed the disposal requirements for hazardous waste landfills.

2.5.4 Detonation

If UXO is present at a site, one of the most viable alternatives would be to explode the
ordnance in place. Detonation would be done by military experts who specialize in ordnance
disposal. This technology is not applicable to the six sites in this FS, however, because UXO
is not present at these sites.

2 c 5 Incineration

Transportable (on-site) incineration reduces the toxicity, mobility, and volume of organic
contaminants through contaminant destruction. Transportable incineration technologies
primarily used for remedial application include rotary kiln incineration, infrared-thermal
treatment, and fluidized-bed incineration. The assessment of each technology must be based
upon individual considerations as they pertain to specific applications. Transportable
incinerators capable of accepting soils are generally of the rotary kiln type. The rotary kiln is
a cylindrical refractory-lined shell that is mounted on a slight incline. Rotation promotes
movement of waste through the kiln as well as enhancement of waste mixing. Rotary kilns
can incinerate solids, semi-solids, and liquids independently or in combination, and
pretreatment requirements are generally less than those for other types of hazardous waste
incinerators. Incineration efficiencies are very high when rotary kilns are coupled with a
secondary combustion chamber, with combustion temperatures ranging from 1,500 to
3,000 OF and residence times from a few minutes to a few hours. For these reasons, rotary
kilns are preferred for the incineration of various hazardous-waste residues.

Incineration of hazardous wastes is one of the most effective ways of detoxifying or
destroying organic compounds, including PCBs and chlorinated dioxins. However,
incineration is not an effective method of treating all waste materials. Waste materials
containing toxic elements such as arsenic, beryllium, nickel, copper, mercury, lead,
cadmium, and chromium are not destroyed by combustion, but are concentrated in the ash
residue. At operating temperatures between 1,600 and 2,200 OF, some metals such as
mercury and lead are volatilized and released into the flue gas. Thermally treated
hydrocarbons containing halogens (e.g., fluorine, bromine, and chlorine) form acid gasses
that cause corrosive attack of equipment (e.g., refractory brick, scrubber equipment, and
stacks) and may require scrubbing to prevent acid gas emissions. Wastes containing
phosphorus, cyanide, and alkali metals can also cause damage to incinerator equipment.

TSCA applies to mobile incinerators in the area of PCB treatment and disposal. TSCA
requires (1) destruction and removal of PCBs at 99.9999 percent efficiency; t2) continuous
monitoring of flow, temperature, and residence time in the secondary combustion chamber;
(3) continuous monitoring of oxygen and carbon monoxide; and (4) control of particulate and
hydrochloric acid emissions while PCBs are incinerated. A trial burn, demonstrating
satisfactory compliance with the above standards, is also required.
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Transportable incinerators are currently in use and planned for use at a number of CERCLA
sites. Incinerator mobilization, trial burn, and demobilization requirements are such that a
significant portion of the time and costs associated with on-site incineration are outside of
actual treatment. For example, the trial burn process for PCBs requires approximately 20 to
24 months. For these reasons, the demand for incineration and logistics regarding on-site
applications have combined to create a severe shortage of incineration capacity.
Consequently, it is not economically feasible to mobilize an on-site incinerator to a site uniess
there are at least 10,000 cubic yards of material, with exceptions for extremely toxic
materials.

The cost for a transportable incineration unit consists of fixed costs (i.e., site preparation,
mobilization/demobilization, permitting, trial burn) and variable costs (i.e., labor, utilities,
system equipment capital use fees, laboratory analysis). Fixed costs are inherent in applying
a mobile system for on-site treatment and exist regardless of the quantity of waste to be
processed. Mobilization costs (fixed) will generally run in excess of $1,000,000, and
approximate variable costs will run between $300 and $600 per ton.

2.5.6 Physical Separation

Physical-separation processes include screening, classification, flotation, and gravity
concentration to separate fine soils from coarser ones. This reduces the volume of waste
stream requiring treatment. Since many contaminants may be adsorbed on fine-grained
materials, such as clay and organic matter, the coarse-grained portion of the waste stream
often may be returned to the environment or treated as nonhazardous waste. Secondary
treatment of the fine-grained portion is necessary in order to provide permanent reductions in
toxicity and mobility of the contaminants. The most appropriate solids separation
technologies for a given site depend upon several factors, including the following:

"* Volume of contaminated soils

"* Composition of soils, including particle size and percent clays

"* Type of excavation equipment used, which determines the feed rate to solids separation
equipment

"* Site location and surroundings (the available land area and ultimate or present land use
may limit the type of system that can be utiliied)

2.5.7 Soil Washing

Soil washing is a method of extracting contaminants from excavated soil using a washing
solution. Typically, water is added to excavated soil in a washing unit to form a slurry. The
addition of surfactants, chelating agents, heat, and/or adjustment of the slurry pH may
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improve process efficiency. Soil and contaminant characteristics determine what, if any,
agents are added to the wa -.-ig solution. Treatability testing may be necessary to optimize
soil-washing conditions.

The slurry is subjected to intense mixing so that aggregates are broken up into coarse solids
(e.g., sand and gravel) and fine particles (e.g., silts and clays). Since many contaminants
partition to a fine size fraction of soil (i.e., particle size less than 38 microns), recovery of
the cleansed coarse solids results in a significant reduction in the volume of the contaminated
soils. Secondary treatment of the recovered fines and washing liquid is necessary to provide
permanent reductions in toxicity and mobility of the contaminants.

Soil washing is usually applied to soils that are predominantly sand and gravel. An economic
reduction in waste volume is difficult to achieve for soils containing appreciable amounts of
silts, clays, and humic material. In general, the fraction of soils finer than 38 microns (400
mesh) should not exceed 20 to 30 percent by weight for soil washing to be effective (BioTrol,
October 1991).

Contaminant levels in washed soil are generally 90 to 99 percent lower than in the feed soil;
however, removal rates are dependent upon the type of contaminant, initial contaminant
levels, and soil matrix. Soil-washing systems can be tailored to remove both organic and
inorganic contaminants including metals, petroleum hydrocarbons, polynuclear aromatic
hydrocarbons (PAHs), solvents, pentachlorophenol, and PCBs.

The areal and vertical distribution of soil contamination is used to estimate the level of effort
and time required to excavate the wastes. Once excavated, soil washing is a straightforward
operation that has been conducted at numerous waste sites. The availability of soil-washing
vendors should not hinder implementation of this remedial alternative.

Soil-washing system operations are usually continuous using 3 shifts per day, 7 days per week
for the duration of the project. The utility requirements of soil-washing systems typically
include 500 amps of 460-volt three-phase power and 25 to 100 gallons of makeup water per
minute during process water recycle. Approximately 1 acre is needed for soil stockpiles,
screening, and treatment for a full-scale system.

Soil-washing is considered a cost-effective alternative for the remediation of large quantities
of soil, usually in excess of 10,000 tons. Capital costs for full-scale system (20 tons per hour
unit) startup can be expected to range from 3 to 5 million dollars. Unit operating costs
typically range from $40 to $50 per dry ton of soil, excluding site excavation, debris
removal, and residual treatment and/or disposal.

2.5.8 Stabilization

Stabilization is a treatment process designed to improve the handling and physical properties
of a waste, generally through solidification of the waste into a monolith. Stabilization
technologies have been most effective when treating inorganic wastes and are commonly used
to achieve a leachate-based performance standard, such as the Toxicity Characteristic
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Leaching Procedure (TCLP). Stabilization can be performed in-situ or on excavated
materials. Stabilization -ices contaminant mobility but does not reduce contaminant
volume or toxicity. Soliuwiication generally results in a volume increase.

Cement-based stabilization involves the mixing of waste materials with Portland' cement,
usually Type I, and water. Although used primarily as a setting agent, Portland"" cement can
chemically immobilize metals, forming relatively insoluble metal hydroxides and carbonates.
Flyash, sodium silicate, bentonite, or proprietary additives can be added to cement to improve
the strength and chemical resistance of the product (EPA, June 1986). The final product will
depend upon the type and amount of reagent added but may vary from a granular, soil-like
substance to a cohesive solid.

Pozzolanic-based stabilization involves the mixing of waste materials with siliceous or
aluminosilicate materials and a setting agent. Common pozzolans include flyash, pumice,
lime kiln dust, and blast furnace slag. The primary containment mechanism of wastes treated
with pozzolans is physical entrapment of contaminants in the resulting matrix. During
pozzolanic-stabilization of PCBs, there is some evidence that hydroxides are substituted on the
biphenyl ring causing a dechlorination reaction, resulting in a dechlorinated product that is
less likely to be as toxic as the parent molecule (EPA, August 1990b). Polyvalent metal ions
from the waste solution, or setting agent, act as initiators of silicate precipitation and/or
gelation. The solid that is formed varies from a moist, clay-like material to a hard, dry solid
similar in appearance to concrete.

Stabilization is a proven and effective technology for treating soil and waste materials
containing metals, and has been used at numerous waste sites including Superfund sites.
Cement, however, is not compatible with all waste materials. Acidic or acid-producing
materials such as sulfides can destroy concrete after setting by reacting with carbonates and
hydroxides. Additionally, oil, grease, or large amounts of fine wastes such as silts and clays
can interfere with waste bonding and can lower the strength of the final product (EPA, June
1986). Materials such as sodium borate, calcium sulfate, potassium bichromate, and
carbohydrates can interfere with the formation of calcium silicate and aluminum hydrates
needed to promote pozzolan bonding reactions. For these reasons, thorough treatability
testing is recommended whenever stabilization is considered for treating waste.

Detailed characterization of OU sites and wastes during treatability testing would precede
implementation of remediation activities to determine the level of effort and time required to
excavate the wastes. Once excavated, waste stabilization is a straightforward operation using
readily available earthwork equipment. The availability of qualified stabilization vendors
should present no significant problems.

Stabilization costs vary depending upon the volume of waste, physical/chemical characteristics
of the waste, the amount of stabilizing reagent used, and whether stabilization is performed in
situ, on excavated soils, or in drums. Typical unit-stabilization costs range between $30 per
ton for in situ stabilization to $225 per ton for in-drum stabilization (EPA, 1986).
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2.5.9 Thermal Desorption

Thermal-desorption systems are physical-separation processes that remove contaminAnts from
soils by mixing soils in the presence of a stream of heated air or indirectly contacted with a
heated fluid to volatize and remove organic contaminants from excavated soil. Depending
upon the technology used, contaminated media are heated to temperatures ranging from 200
to 1,000 *F. Air, combustion gas, or inert gas is used as the transfer medium for tlt
vaporized contaminants. Thermal desorption is not incineration since destruction of organic
contaminants is not the desired result, although the higher temperatures of some systems will
result in localized oxidation and/or pyrolysis. Off-gases may be burned in an afterburner,
condensed to reduce the volume to be disposed, or captured by carbon adsorption beds.

Thermal desorption has been proven effective in bench-scale through full-scale applications
for treating contaminated soils containing volatile organic compounds (VOCs), semi-volatile
organic compounds (semi-VOCs), and PCBs. Thermal desorption is not effective in
separating inorganics from soil; however, volatile metals may be removed by higher
temperature thermal-desorption systems.

Soils suitable for thermal desorption must be appropriately sized (soil particles less than 1 to
3 inches in diameter) and preferably of low moisture content since soils with relatively high
moisture content require longer residence times to drive off the excess moisture prior to
desorption and volatilization of organic compounds.

The areal and vertical distribution of soil contamination is used to estimate the level of effort
and time required to excavate the wastes. Once excavated, thermal desorption is a
straightforward operation.

Most thermal-desorption units are mobile and are transported on flat-bed trailers. Space
requirements for on-site thermal desorption equipment is typically 50 feet by 150 feet,
exclusive of space requirements for material handling and decontamination. A source of
readily available water and 440-volt, three-phase electrical service is also required. Thermal
desorption technologies are currently in use and planned for use at a number of CERCLA
sites. The demand for thermal-desorption technologies and logistics regarding on-site
applications have combined to create a severe shortage of thermal-desorption capacity. It is,
therefore, not economically feasible to mobilize a thermal-desorption unit unless there are at
least 10,000 cubic yards of material.

Mobilization and demobilization costs for a full-scale thermal desorption unit are
approximately $1,000,000 exclusive of any treatability testing and engineering design. Unit
processing costs vary depending upon the technology used, but can be expected to range
between $300 and $800 per ton.

2.5.10 Volatilization/Venting

Soil containing VOCs may be spread over a lined surface to allow VOCs in the solid or liquid
phase to transfer to the gaseous state. In the gaseous form, the VOCs are removed from the
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soil as they diffuse to the soil surface and are advected by wind or vacuum currents. This
volatilization process may be enhanced by routinely tilling the soil to expose VOCs to the
surface or by inducing advection within the soil by introducing air and/or creating a vacuum.
The vapors may then be collected and treated, depending on regulatory requirements for air
emissions. Costs for this technology range from $20 to $50 per cubic yard. This treatment
technology is not applicable for removal of nonvolatile organic or inorganic constituents.

2.6 EXCAVATION WITH OFF-SITE TREATMENT/DISPOSAL

This response action would involve the removal of contaminated soils exceeding remediation
levels. The soils removed would be sent to an off-site facility for treatment and disposal.
Clean backfill would be required ts replace removed soils.

2.6.1 Off-Site Incineration

Commercial incineration (off site) is used to detoxify a waste material by destroying the
organic portion of the wasie. Commercial incinerators capable of accepting soils are
generally of the rotary kiln type. The rotary kiln is a cylindrical refractory-lined shell that is
mounted on a slight incline. Rotation promotes movement of waste through the kiln as well
as enhancement of waste mixing. Rotary kilns can incinerate solids, semi-solids, and liquids
independently or in combination, and pretreatment requirements are generally less than those
for other types of hazardous-waste incinerators. Incineration efficiencies are very high when
rotary kilns are coupled with a secondary combustion chamber, with combustion temperatures
ranging from 1,500 to 3,000 *F and residence times from a few minutes to a few hours. For
these reasons, rotary kilns are the preferred method for treating various hazardous-waste
residues.

Incineration of hazardous wastes is one of the most effective ways of detoxifying or
destroying organic compounds, including PCBs and chlorinated dioxins. However,
incineration is not an effective method of treating all waste materials. Toxic elements such as
arsenic, beryllium, nickel, copper, mercury, lead, cadmium, and chromium contained in
waste materials are not destroyed by combustion, but are concentrated in the ash residue. At
operating temperatures between 1,600 and 2,200 °F, some metals such as mercury and lead
are volatilized and released into the flue gas. Thermally treated hydrocarbons containing
halogens (e.g., fluorine, bromine, and chlorine) form acid gasses that cause corrosive attack
of equipment (e.g., refractory brick, scrubber equipment, and stacks) and may require
scrubbing to prevent acid gas emissions. Wastes containing phosphorus, cyanide, and alkali
metals can also cause damage to incinerator equipment.

Current constraints regarding the application of commercial rotary klns include available
capacity and the type of wastes that are acceptable. Soils are generally not preferred because
of their high ash content and low British Thermal Unit (BTU) value. PCB-contaminated soils
may be disposed of by incineration at a TSCA-permitted facility. Incineration of PCB
contaminated materials must achieve 99.9999 percent destruction and removal efficiency.
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Off-site incineration is cost effective when applied to materials with high contaminant
( concentrations and relatively low volumes. Current unit incineration costs at a

RCRA-approved facility run between $0.45 and $2.10 per pound, excluding transportation
and all preprocessing.

2.6.2 Off-Site LandflUing

Off-site landfilling of wastes involves the excavation, transport, and disposal of wastes in an
approved landfill. Hazardous wastes (RCRA listed and characteristic wastes) must be
disposed of in an approved RCRA hazardous-waste landfill and are subject to land disposal
restrictions (LDRs). PCB-contaminated soils (greater than 50 ppm) can be disposed of in a
TSCA-approved landfill. Soils contaminated by low-level radioactive materials can be sent to
an off-site NRC-licensed disposal facility. Other off-site disposal alternatives for low-level
radioactive waste include licensed underground mines or ocean disposal. Nonhazardous
wastes may be disposed of without treatment in an industrial or municipal landfill subject to
acceptance of the waste by the landfill and State Regulatory Authority.

Hazardous wastes may require pretreatment at a RCRA-licensed treatment facility to meet the
LDRs for disposal at a RCRA landfill. Low-level radioactive wastes may also require
pretreatment to meet NRC disposal requirements. The need for pretreatment depends upon
the constituents, concentrations, compatibilities, and physical/chemical properties of the
waste. Pretreatment may include neutralization (acids/bases), stabilization (metals),
incineration (halogenated organic compounds [HOCs] greater than 1,000 ppm), or flash point
reduction/detonation (explosives). Excavation and removal of waste from a site can eliminate
the contamination at a site and the need for long-term monitoring. Off-site landfilling is a
potentially effective remedial alternative for the disposal of all types of wastes dependent upon
required pretreatment and landfill acceptance of the wastes. Permanent reductions in
contaminant toxicity, mobility, or volume are dependent upon the pretreatment and disposal
practices of the receiving facility.

The biggest drawbacks to excavation and removal of wastes for off-site landfilling are the
potential hazards associated with worker exposure during excavation and handling of the
wastes, public exposure during transport of the wastes, and long-term liability for the wastes
at the disposal site. Accidental detonation of explosives or mixing of incompatible materials
would be of particular concern at sites suspected of containing buried ordnance or wastes of
unknown orfigin.

The areal and vertical extent of soil contamination is used to estimate the level of effort and
time required to excavate and dispose of. the wastes. Once excavated and processed, waste
transport and off-site disposal is a straightforward operation that has been conducted at
numerous CERCLA sites. RCRA manifest requirements must be complied with for all
hazardous wastes shipped off-site (40 CFR Parts 262 and 263). The availability of landfilling
facilities should not hinder implementation of this remedial alternative.

The costs associated with off-site landfilling of OU wastes will depend upon the type of waste
involved (i.e., hazardous versus nonhazardous), the level of effort required to excavate the
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wastes, the level of effort required to pretreat the waste, the distance to the receiving disposal
facility, the mode of transportation, and prevailing transportation and landfiling fees. The
approximate unit cost for landfilling nonhazardous wastes ranges from $25 per ton to $50 per
ton and, for hazardous wastes, from $100 per ton (without treatment) to $250 per ton (with
treatment).

(
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3.0 OPERABLE UNIT 5

OU 5 is located in the maintenance area of TEAD-N and consists of two sites: the Former
Transformer Storage Area (Site 17) and the PCB Storage Building 659 (Site 33) (Figure 3-1).
Site 17 was formerly used for the storage and handling of transformers. Site 33 is currently
used for the storage of transformers and is operated under a TSCA permit. Potential
contaminants at these sites are PCBs.

3.1 FORIMER TRANSFORMER STORAGE AREA (SITE 17)

3.1.1 Site Description

The Former Transformer Storage Area (Site 17) refers to Open Storage Lot No. 675B. The
lot is unpaved, but graveled, and covers an area of approximately 5 acres (350 by 600 feet).
A drainage ditch, which parallels the adjacent road, is present along the northern edge of the
lot. Lot 675B is currently used for the storage of vehicle-related equipment.

One of the responsibilities of TEAD-N has been the receiving, storage, maintenance, and
shipment of oil-containing electrical transformers and capacitors. Prior to 1979, thousands of
transformers and capacitors were stored at Site 17. Many of these transformers contained
PCB-contaminated oil. In 1979, all transformers were removed from the lot and either
properly disposed of or transferred to Building 659 (Site 33) for storage. Building 659 has
continued to operate as the storage facility for transformers since 1979.

3.1.2 Nature and Extent of Contamination

Following removal of the transformers in 1979, TEAD Facilities Engineering Division
reportedly collected surface-soil samples (0 to 3 inches) at Site 17. TEAD personnel verbally
reported that the sampling results indicated that the soils contained less than 50 milligrams per
kilogram (mg/kg) total PCBs (EA, 1988). In February 1987, EA conducted a follow-up
sampling of the site to confirm the reported TEAD results because no permanent record of
these resultg could be obtained. Samples were collected from 30 grid point locations (Figure
3-2) at 0 to 6 inches in depth and were composited to form 6 samples (N-PCB-CST1 through
N-PCB-CST6). These six samples were analyzed for the'PCB Aroclors 1016, 1221, 1232,
1242, 1248, 1254, and 1260 (EA, 1988). Analytical results from the EA sampling event
showed that two PCB Aroclors were detected in the samples. Aroclor 1254 was detected in
one soil sample at 0.019 mg/kg. (A.hhough Aroclor 1254 was detected at 0.019 mg/kg, this
value is below the certified reporting limit (CRL) of 0.05 mg/kg, which was established
subsequent to the February 1987 sampling conducted by EA.) Aroclor 1260 was detected in
two samples at concentrations of 0.100 and 0.108 mg/kg, respectively.
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Figure 3-1. Location Map of the Former Transformer Storage Area (Site 17) and PCB

Storage Building 659 (Site 33)
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(Table 3-1). Because the soil concentrations used for risk analyses are based upon the
composite samples, a conservative approach was taken. It was assumed that all of the PCBs
detected in the composite originated in one of the five individual samples, so the composite
value was multiplied by five to obtain the risk calculation concentration of 0.5 mg/kg PCB
1260. Based on this information, the contaminant of concern at this site is PCB 1260.

Table 3-1. Analytical Results for Composite Soil Samples Collected at the Former
Transformer Storage Area (Site 17), February 23, 1987

CST1 CST2 CST3 CST4 CSTS CST6
Parameter (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Aroclor 1016 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Aroclor 1254 ND ND 0.0191 ND ND ND

Aroclor 1260 <0.07 <0.07 <0.07 <0.07 0.108 0.10
Note.-ND indicates a compound not assigned a certified reporting limit (CRL) and not detected above

the analytical detection limit. The parameters listed were determined according to methods not certified by
USAEC.

Source: EA. 1988

3.1.3 Contaminant Fate and Transport

The chemical and environmental stability of PCBs, coupled with their strong adherence to
soils, results in relatively long half-lives especially for the more chlorinated isomers.
Although PCBs are highly persistent compounds exhibiting generally low volatilization rates,
photolysis and volatilization of PCBs are major removal processes over time. In addition,
PCBs may enter the atmosphere through adsorption to airborne particulates with removal
occurring through wet and dry deposition. The tendency of PCBs to adsorb to particulates
increases as the degree of chlorination increases.

Although PCBs are not appreciably taken up by plants, they do bioconcentrate in tissue
because of their stability, high lipid solubility and/or binding, and low water solubility. In
addition to the low bioavailability of PCBs in soils, the current physical nature of Site 17
(graveled storage lot) minimizes any likelihood of possible PCB bioaccumulation. During site
visits in November 1992 and June 1993, no vegetation or wildlife were observed at this site
except for a few weeds located in one corner of the lot.

Leaching of PCBs to the groundwater at Site 17 is highly unlikely because of the depth to
groundwater at the site (approximately 280 feet), the low concentrations of PCBs detected in
the soil, and the relative immobility of PCBs in soils. In addition, PCB soil cleanup levels
based on direct contact assumptions will generally provide sufficient protection of
groundwater (EPA, August 1990b).
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3.1.4 Summary of the Baseline Risk Assessment

The purpose of the Baseline Risk Assessment (BRA) is to evaluate potential human health
risks associated with the no-action alternative. The initial task of the assessment involves
identification of chemicals present at the site that pose a potential risk to huiman health based
on their prevalence and concentration in the environment and inherent toxicity. After
potential contaminants of concern are identified, a toxicity assessment is conducted to estimate
the relationship between the extent of exposure to a contaminant and the increased likelihood
and/or severity of adverse effects. Then, an exposure assessment is performed to evaluate the
pathways by which humans could potentially contact contaminants. The final task consists of
determining the magnitude and probability of current and future human health risks associated
with the contaminants of concern. This section summarizes the results of the information on
the BRA methodology and results.

3.1.4.1 Human Health Risk Assessment

As more fully discussed in the RI Report for TEAD-N (Rust E&I, 1994), the most likely
exposure pathways for PCBs at Site 17 are via dermal contact, incidental soil ingestion, and
inhalation of fugitive dust. However, fugitive dust emissions from Site 17 are minimal
because of the coarse nature of the sand and gravel covering the lot. The risk assessment
evaluates scenarios for both present land use and future land use conditions. Since there is no
construction planned for the Site 17 area, the construction worker scenario can be considered
a future case. Current base closure plans envision that the TEAD-N Maintenance Area, in
which Site 17 is located, will be utilized for industrial purposes by private firms or other
government entities. However, because of uncertainties over the future use of TEAD-N
property, possible future on-site residential use was also evaluated for Site 17.

Under the current land use condition, human receptors include the on-site worker, installation
resident, installation school student/employee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantsville. The on-site worker and possible future construction
worker are potentially exposed through incidental ingestion of soil, dermal contact, and
inhalation of fugitive dust. For the remaining current land use receptors, inhalation of
fugitive dust is considered the only complete, potential exposure pathway. Site 17 is part of a
large industrial complex at TEAD-N and, as such, is not currently available for locally grazed
cattle or homegrown produce; therefore, these pathways are not considered complete for the
current land use condition but are for the future residential scenario.

For the complete exposure pathways discussed above, two exposure cases are analyzed as
part of the BRA. The central tendency risk description presented in Table 3-2 is the
arithmetic mean risk and is derived by using average exposure factors but using maximum
concentrations back calculated from the highest composite sample concentration (N-PCB-
CST5) for each pathway/site considered. The reasonable maximum exposure (RME)
description presented in Table 3-3 is the high-end risk. The RME is estimated by combining
upper bound values for exposure parameters and the concentrations back calculated from the
highest composite sample concentration, N-PCB-CST5, so that the result represents an
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exposure scenario that is both protective and reasonable (EPA, 1991a). For Site 17, a
conservative value of 0.5. '-kg PCB was used as the soil concentration for both the average
and RME calculations. & a Tables 3-2 and 3-3 include carcinogenic and noncarcinogenic
risk estimates for all complete pathways.

At Site 17, all of the chronic, noncarcinogenic risk estimates meet the EPA goal for a
residual hazard index of 1 or less. In addition, all of the carcinogenic risks fall below or
within the EPA target range for residual risk of 1E-4 to 1E-6.

3.1.4.2 Ecological Risk Assessment

The ecological risk assessment for Site 17 was qualitative and did not include tissue sampling
or bioassays of the vegetation and wildlife. Site 17 is an open storage lot in an industrial area
of TEAD-N with gravel covering most of the site. The most likely wildlife inhabitants are
small mammals and birds. There is no indication that this area is a critical habitat for any
endangered or threatened species.

The contaminants of concern at Site 17 are PCBs. These compounds are toxic and
bioaccunulate to varying degrees, depending on the pathways. Very little is known about
their behavior in a terrestrial environment, their lethal and chronic affects, or their movement
up a food chain. This is mainly due to the interspecies differences in sensitivity to these
compounds that exist, even between species of biota that are related taxonomically. The
potential exposure pathways investigated included the uptake of contaminants by vegetation,
ingestion of the plants by small mammals or birds, and their consequent ingestion off-site by
raptors. The bioaccumulation model that was used in the risk assessment (proposed by
Thomas, 1981; modified by Fordham, 1991) used reproductive failure at the second and third
order consumer levels as benchmarks to obtain a PCB soil concentration that represented the
lowest level at which reproductive failure would occur due to this particular group of
contaminants. Using conservative maximum acceptable tissue levels and biomagnification
factors, the lowest concentration of PCBs in the soil that would cause a reproductive failure
was above the highest detected level of PCB contamination (see Section 5.1.7.2.4 of the Final
Remedial Investigation Report, February 1994).

Because the PCB concentrations in the soil were below the reproductive failure benchmark
value and all future land use scenarios used in the risk assessment included human activity,
the overall risk to ecological receptors on this site, and to the TEAD-N ecosystems as a
whole, appears to be minimal. Alterations to the trophic structure and ecological processes at
Site 17 or to the TEAD-N facility due to existing contaminants at Site 17 are unlikely.

3.1.5 Remedial-Action Objectives for Soils

The EPA's Guidance on Remedial Actions for Superfund Sites with PCB Contamination (EPA
August, 1990b) recommends that remedial action be considered when PCB levels exceed
1 ppm (1 mg/kg) for residential land use and 10 to 25 ppm for industrial land use. Available
data for Site 17 indicate that soil contamination is below the most stringent of these levels.
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Furthermore, the available data for Site 17 indicate that the existing site soils qualify as clean
soil (having less than I mg/kg PCBs) under TSCA clean-up requirements, a nlough clean soil
has not been intentionally placed in the site. Therefore, the following are the remedial-action
objectives for Site 17: (1) prevent human and environmental (i.e., fauna and flora) exposure
to soil contamination that is present at concentrations above risk-based remediation levels and
(2) prevent migration of soil contaminants that are present at concentrations above the risk-
based remediation levels to off-site receptors or to surface water and groundwater. The
Baseline Risk Assessment for Site 17 indicates that the current condition of the site meets the
remedial-action objectives.

3.1.6 General Response Actions for Soils

Although available data indicate that the current condition of the site meets the remediation
goals and, therefore, none of the soil needs remediation, the FS process indicates that
remedial technologies be identified. The following are the general response actions that are
available for Site 17 soil:

"• No action

"* Institutional controls

"* Containment

"• In-situ treatment
"* Excavation with on-site treatment and disposal
"* Excavation with off-site treatment and/or disposal

3.1.7 Identification and Screening of Remedial Technologies for Soils

A variety of remedial technologies are available for the soils at Site 17. Table 3-4 identifies
these technologies and screens them according to effectiveness, implementability, and cost.
The applicability of each technology depends on factors such as the remediation goals,
whether the technology is suitable for PCBs in soil at low concentrations (i.e., < 1 mg/kg
[ppm] PCBs), and site characteristics. For this site, available data indicate that the current
condition of the site meets the remediation goals.

As a result of the screening in Table 3-4, the following technologies have been retained for
further consideration during the development of remedial alternatives for soils at Site 17:

"* No Action

"• Institutional Controls
-Deed Restrictions

( -Fences
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* Containment
-Capping

* In-Situ Treatment
-Stabilization

* Excavation Followed by On-Site Treatment and Disposal
-Stabilization

* Excavation Followed by Off-Site Treatment and Disposal
-Landfill Disposal
-Incineration

3.1.8 Development of Remedial Alternatives for Soils

Available data indicate that the soils at the site:

" Contain insufficient PCBs to require remedial action per EPA guidance (EPA, 1990b)
-For residential land use, the PCB action level is 1 ppm (mg/kg); for industrial land use,
the PCB action level ranges from 10 ppm to 25 ppm.

"• Qualify as clean under TSCA
-Existing soil qualifies as clean soil (having less than 1 mg/kg PCBs) under TSCA.

" Contain insufficient PCBs to create a human health or environmental risk exceeding EPA
guidelines
-Carcinogenic risk within or below 1E-4 to 1E-6.
-Noncarcinogenic risk hazard indices all below 1.

ARARs have been screened from the documents in Appendix A and Table 1-1. Table 3-5
summarizes ARAR choices for Site 17. These are analyzed further in Section 3.1.9.

Six remedial alternatives are being considered for this site:

Alternative 1: No Action. Site soil would remain in place.

Alternative 2: Institutional Controls. This alternative does not involve active remediation;
site soils would be left in place. However, this alternative would limit the potential for
human and fauna exposure to site contaminants by placing controls on access to the site.
These controls would include fences or other barriers, warning signs, and regular
surveillance. Deed restrictions would be developed for future protection in the event the
property were released to the public.
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Alternative 3: Soil Cover. This alternative involves placing a 10-inch-thick clean soil layer
over the site, covered by 2 inches of pit-run gravel. The soil layer is assumed to come from
on-site.. It would be analyzed to verify the absence of PCBs. This alternative does not
involve active remediation; site soils would be left in place beneath the cover. However, this
alternative would reduce the potential for current human and fauna exposure to site
contaminants by placing a soil cover over the site.

Alternative 4: Stabilization. This alternative involves mixing the contaminated soil with a
solidifying agent such as cement. Hardening of the solidifying agent binds and reduces the
mobility of the soil contaminants. Stabilization can either be done in-situ or in an external
mixing vessel. There would be an overall volume increase. The soils would be left in place,
but with the contaminant relatively immobilized.

Alternative 5: Landfill Disposal. This alternative involves excavation of contaminated soil
and hauling to an approved TSCA disposal site. Clean soil from the facility would be used to
backfill the excavation. For Site 17, a volume of 13,000 cubic yards (200 feet x 350 feet x 5
feet deep) was chosen for remediation estimate purposes.

Alternative 6: Incineration. This alternative involves excavation of 13,000 cubic yards of
potentially contaminated soil, hauling to a TSCA-approved site, and incineration of the PCBs.
Clean soil from TEAD-N would be used to backfill the excavation.

3.1.9 Detailed Analysis of Alternatives for Soils

3.1.9.1 Alternative 1: No Action

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Soils at the site neet the To Be Considered (TBC) EPA guidance
(EPA/540/G-90-007) for clean soil of less than 1 mg/kg PCBs. This alternative also meets
TSCA standard (40 CFR761.125(c)(4)(v)) of 1 mg/kg PCBs maximum to be classified as
clean soil for replacement purposes.

Long-term effectiveness and permanence. The Baseline Risk-Assessment indicates that the
residual risk for this alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to human receptors to levels within or below the EPA target range for
residual risk of lE-4 to 1E-6 and limiting the cumulative noncancer hazard index to levels of
I or less. The qualitative ecological risk assessment indicates that potential risk to ecological
receptors would be low. As a result, this site presents no longer term risks to human health
and the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.

(
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Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no implementability concerns for the no-acti6n alternative.

Cost. There are no costs for the no-action alternative

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.1.9.2 Alternative 2: Institutional Controls

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Soils at the site meet the TSCA standard and EPA guidance for
clean soil of less than 1 mg/kg PCBs. This alternative would also comply with Occupational
Safety and Health Administration (OSHA) requirements for worker health and safety during
construction activities. Federal and Utah State Drinking Water MCLs are met by this
alternative.

Long-term effectiveness and permanence. The Baseline Risk Assessment indicates that the
residual risk for this alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to current human receptors to levels within or below the EPA target range
for residual risk of 1E-4 to 1E-6 and limiting the cumulative noncancer hazard index to levels
of 1 or less. By using fences or other access restrictions to reduce the amount of time that
on-site workers are allowed on the site, institutional controls could exceed the remediation
goals by further reducing the residual excess cancer risk to on-site workers. Deed restrictions
would provide for future protection in the event of release of the property to the public. The
qualitative ecological risk assessment indicates that the potential risk to ecological receptors
would be low. The installation of a barrier is not expected to impact the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to personnel that would be involved with
the installation of a fence or other barrier at the site. The implementation time would be
sufficiently short (less than 1 month), so that the health risk due to potential exposure to site
contaminants would be negligible. Wildlife is not expected to be impacted by the
construction activities.
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Implementability. Institutional controls involve simple activities such as the installation of(fences and surveillance. T._ alternative is, therefore, readily implementable.

Cost. The cost to install and maintain a chain link fence around the perimeter of Site 17 is
summarized below and detailed in Appendix B.

Capital: $43,000
Annual O&M: $650
Present Worth of O&M at 5%: $10,000
Total Capital and Present Worth: $53,000

The cost of implementing deed restrictions assumes the use of existing staff and is negligible.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.1.9.3 Alternative 3: Soil Cover

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.(
Compliance with ARARs. This alternative meets the TSCA standard and EPA guidance for
clean soil of less than 1 mg/kg PCBs. This alternative would also comply with OSHA
requirements for worker health and safety (29 CFR 1910 and 29 CFR 1926) during the
installation of the soil cover. The Utah Air Conservation Act (19-2-101, Citations R307-1-
3.1.8(A), R-307-1-4.5.2 and R307-1-3.2) would be the action-specific ARAR to regulate
fugitive dust and particulates. Federal and Utah State Safe Drinking Water Act (SDWA)
MCLs are met by this alternative.

Long-term effectiveness and permanence. By placing a clean soil cover on the site, this
alternative could exceed the remediation goals by further reducing the residual excess cancer
risk to on-site workers. Long-term protection of the cap against erosion could be
implemented, but is not included in the scope of this alternative. Risks to potential future Site
17 residents would be within the EPA carcinogenic target range. The qualitative ecological
risk assessment indicates that the potential risk to ecological receptors would be low. The
installation of a soil cover would not be expected. to impact the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity or volume of soil contaminants through treatment under this alternative. Mobility
of wind-blown soil which may contain adsorbed PCBs would be reduced by this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
Salternative are lim ited to the construction hazards to personnel w ho w r be involved w ith

the installation of the soil cover at the site. The implementation time be sufficiently
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short (less than 1 month), so that the health risk due to potential exposure to site contaminants
would be negligible. Dust control procedures would be implemented to contain particulate
emissions during construction. Wildlife is not expected to be impacted by the construction
activities.

Implementabulty. The placement of a soil cover over the site involves simple construction
activities. Contractors are readily available. This alternative is, therefore, readily
implementable.

Cost. The costs to install a soil cover over Site 17 are summarized below and detailed in
Appendix B.

Capital: $81,350
Annual O&M: 0
Present Worth of O&M at 5 %: 0
Total Capital and Present Worth: $81,350

Costs to remove and/or replace stored materials that may exist on Site 17 are not included.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.1.9.4 Alternatve 4: Stablzadon

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. This alternative meets the EPA guidance and the TSCA PCB
standard for clean soil of less than 1 mg, kg JPCBs. It would greatly reduce the possibility of
migration of soil contaminants to off-srv- receptors. This alternative would also comply with
OSHA requirements for worker health and safety during stabilization. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. Federal and State SDWA MCLs would be met by this alternative.

Long-term effectiveness and permanence. By stabilizing the soils on the site, this
alternative would reduce contaminant migratio~n and potential for human or fauna contact for
many years. There should be no long-term maintenance required. Since the site would be a
solidified mass, future residential construction would likely be impractical without removal of
the mass. In that event, clean replacement soil could be brought in and unrestricted
residential development could proceed.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
( toxicity under this alternative. Mobility of soil contaminants is significantly reduced. There

3-19



would be an increase in volume due to addition of the solidifying agent to the contminated
soil.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to personnel involved with the stabilization
process. Implementation time would be 3 months, so that health risks due to exposure to
contaminants would be negligible. Dust containment procedures would be implemented to
control particulate emissions during construction. Wildlife may be temporarily disrupted by
the stabilization activities.

Implementabllity. Stabilization involves proven, readily available technology, so that this
alternative is readily imp a le.

Cost. The cost to stabilize a 200-foot-by-350-foot-square by 5-foot-dee site are summarized
below and presented in more detail in Appendix B.

Capital: $1,717,200
Annual O&M: $0
Present Worth of O&M at 5%: $0
Total Capital and Present Worth: $1,717,200

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.9.5 Alternative 5: Landfl Disposal

Overall protection of human health and the environment. Since all contamination is
removed from the site to a regulated landfill, this alternative meets the remedial action
objectives.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. The Utah Solid and Hazardous Waste Act (19-6-01); the Utah Solid Waste
Management Act; 40 CFR Part 268, Landfill Disposal Restrictions; the Hazardous Materials
Transport Act; and State and Federal MCLs would also be ARARs.

Long-term effectiveness and permanence. Since all contaminants are removed from the
site, this alternative would be a permanent solution as regards TEAD-N. The contaminants
would still be in existence, but at a landfill site with controls to protect human health and the
environment.
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Reduction of toxicity, mobility, or volume through treatment. The strategy chosen for
( this alternative would 'nminate the contaminant toxicity, mobility, and volume from the site,

but the waste load of ui landfill would be increased so that there is no reduction of toxicity,
mobility, or volume through treatment under this alternative.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfil operations would contain particulate emissions.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and appropriate equipment are readily available for this
construction work.

Cost. The cost to implement this alternative are summarized below and presented in more
detail in Appendix B.

Capital: $1,167,000
Annual O&M: $0
Present Worth of O&M @ 5 %: $0
Total Capital and Present Worth: $1,167,000

State Acceptance. This criterion will be evaluated following final regulatory review of this
FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.9.6 Alternative 6: Incineration

Overall protection of human health and the environment. Essentially all of the PCB
contamination would be permanently destroyed by incineration so that the remedial action
objective would be exceeded.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. The Utah Solid and Hazardous Waste Act (19-6-01); the Utah Solid Waste
Management Act; 40 CFR Part 268, Landfill Disposal Restrictions; the Hazardous Materials
Transport Act; and State and Federal MCLs would also be ARARs.

Long-term effectiveness and permanence. Essentially all of the PCBs would be
permanently destroyed by incineration.
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Reduction of toxicity, mobility, or volume through treatment. The toxicity, mobility, and
volume of the PCBs would be effectively eliminated by incineration. The volume of
incinerator ash to be disposed would be essentially the same as the original soil volume.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfill operations would contain particulate emissions.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and equipment are readily available to excavate, backfill, and
haul the soils. A TSCA-permitted incinerator is available in the Tooele area. Furthercharacterization and perhaps batch testing of incineration may be required because of the very

low concentration of PCBs in Site 17 soil.

Cost. The costs to excavate, haul the soil, test the soil, incinerate, haul in backfill, and place
backfill are summarized below and presented in more detail in Appendix B.

Capital: $26,500,000
Annual O&M: $0
Present Worth of O&M at 5%: $0
Total Capital and Present Worth: $26,500,000

State Acceptance. This criterion will be evaluated following final regulatory review of this
FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.10 Comparative Analysis of Remedial Alternatives for Soils

Table 3-6 provides a comparative analysis of Alternatiyes I through 6 for Site 17.

3.1.11 Remedial-Action Objectives for Groundwater

The only contaminant of concern for Site 17 is PCB 1260, and the only potential route of
exposure from contaminated groundwater is via existing or future downgradient wells. The
nearest existing on-site water-supply well is WW-2, which is approximately 3,000 feet from
Site 17, but not directly downgradient of the site. A potential does exist for contamination of
the groundwater through leaching of PCB from the soil by infiltration of precipitation.
However, PCBs tend to adsorb strongly to soils. This, coupled with the estimated depth to
groundwater below Site 17 of 280 feet and the low concentrations found, makes it unlikely
that groundwater contamination would occur.
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The groundwater remedial-action objective for Site 17 would be to reduce PCB concentrations
to below the maximum contaminant level (MCL) of 0.0005 milligrams per liter (mg/I), which
could be met through source control and remediation as necessary. Meeting this objective
reduces risk to human health to acceptable levels and maintains the quality of water for future
use. The RI and Baseline Risk Assessment for Site 17 indicate that the current condition of
the site meets this remedial-action objective.

3.1.12 General Response Actions for Groundwater

Although available information indicates that the current condition of the site meets the
remedial-action objective and remediation is not required, remedial technologies have been
identified in conformance with regulatory processes. The following are the general response
actions identified for Site 17 groundwater:

o No action
0 Monitoring
* Institutional controls

* Extraction followed by treatment

3.1.13 Identification and Screening of Remedial Technologies for Groundwater

Table 3-7 identifies and screens possible remedial technologies according to effectiveness,
implementability, and cost. The No Action alternative is the only one chosen for
development because current information indicates that groundwater contamination does not
pose a human health or environmental risk at Site 17.

3.1.14 Detailed Analysis of No-Action Alternative for Groundwater

Overall protection of human health and the environment. This alternative meets the
remedial-action objective.

Compliance with ARARs. Drinking water MCL for PCB is met by this alternative. The
Federal SDWA, Utah Groundwater Protection Rule, and Utah SDWA are all ARARs which
are met by the No Action Alternative.

Long term effectiveness and permanence. According to EPA guidance, if soils are below
action levels, this is generally taken to mean that groundwater is sufficiently protected (EPA,
1990b).

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
( toxicity, mobility, or volume of groundwater contaminants through treatment under this

alternative.
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Short-term effectiveness. There are no short-term hazards associated with this alternative.

lmplementability. Th,,e are no implementability concerns associated with the no-action
alternative.

Cost. There are no costs for this alternative.

State acceptance. This criterion will be evaluated following regulatory review of the FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.2 PCB STORAGE BUILDING 659 (SITE 33)

3.2.1 Site Description

The PCB Storage Facility in Building 659 at TEAD-N is a TSCA-permitted facility used to
store transformers. The facility has a sealed cement floor and has a perimeter berm and
diversion structures at each entrance for the containment of oil spills. Much of the surface
around the building is paved (EA, 1988). The facility began operating in 1979 and is used to
store thousands of transformers that were once stored in open storage sites. The transformers
are stored on open pallets and in wooden crates within the building. According to a
discussion with facility personnel during a site visit in November 1992, PCB-contaminated
transformers are still being removed from TEAD-N, with temporary storage occurring at
Building 659 during the removal process. During the site visit, no PCB-contaminated
transformers were being stored at the facility.

3.2.2 Nature and Extent of Contamination

There have been no previous investigations at the PCB Storage Building 659. No RI
activities were conducted at this site because facility operation is conducted in compliance
with a TSCA permit, and there is no evidence or data to indicate that PCB-contaminated
wastes have been released from the building to the environment in the vicinity of Building
659.

PCB spills have occurred at Site 33. The contamini I cleanup materials such as oil
absorbent and protective clothing were drummed, appropriately marked, and stored for
disposal (EA, 1988). PCB disposal is managed by the Defense Reutilization and Marketing
Office (DRMO) and conducted by U.S. Pollution Control, Inc., of West Murray, Utah. Soil
and dust are collected during periodic sweep downs of the building and are properly drummed
and disposed of. Because the facility is TSCA-permitted, well maintained and operated, and
all spills properly cleaned up and contained, releases from the facility are unlikely.
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There is no evidence or data to indicate that PCB-contaminated wastes have ever been
released from the building to the environment due to operation at Site 33. For instance, a
1981 PCB Inspection Report conducted by EPA personnel showed that:

* Although three transformers had been placed inside the building, outside the bermed area
(i.e., outside the permitted storage area) no leakage or PCB contamination had occurred.
The transformers were moved inside the permitted area following the inspection.

* Analysis of a sample taken from an oil stain just outside a Building 659 outside door
showed less than 1 ppm PCB.

9 Although the berm had been damaged, it was appropriately repaired.

A copy of the correspondence related to this inspection is provided as Appendix C to this
document.

PCBs are the potential contaminants of concern at this site. However, there are no
indications that a release of PCB-contaminated oil to the environment has occurred at this
site.

3.2.3 Contaminant Fate and Transport

Because there were no indications of a contaminant release at this site, an assessment of
contaminant fate and transport characteristics and of exposure pathways was not conducted.

3.2.4 Summary of the Baseline Risk Assessment

3.2.4.1 Human Health Risk Assessment

Because there were no indications of a contaminant release at this site, a human health
evaluation for Site 33 was not conducted.

3.2.4.2 Ecological Risk Evaluation

Site 33 is a storage facility inside a building in an industrial area of TEAD-N. There is no
vegetation at the site. Because the site is well-maintained and there is frequent human
activity, it is unlikely that any wildlife with the exception of occasional small mammals (such
as rodents) inhabit the site.

No contaminants of concern were identified for Site 33. Therefore, an assessment of
biological effects was not performed.
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3.2.5 Remedial-Action Objectives(
The following risk-based remediation levels are the remediation goals for Site 33: (1) limit
the cumulative excess cancer risk to human receptors to levels within or below the EPA target
range for residual risk of 1E-4 to 1E-6 and (2) limit the cumulative noncancer hazard index to
levels of 1 or less. The remedial-action objectives for Site 33 are to: (1) prevent human and
environmental (i.e., fauna and flora) exposure to soil contamination that is present at
concentrations above the risk-based remediation levels and (2) prevent migration of soil
contaminants that may be present at concentrations above the risk-based remediation levels to
surface water and groundwater. There are no indications that PCBs have been
released to soils at Site 33, so available data indicate that the current condition of the site
meets the remedial-action objectives.

3.2.6 General Response Actions for Soils and Groundwater

Because there is no indication of contamination at Site 33, none of the soils at the site require
remediation. The only general response action is no action. According to EPA guidance, if
soils are below action levels, groundwater can generally be considered protected (EPA,
1990b).

3.3.7 Identification and Screening of Remedial Technologies

Because there are no indications of a contaminant release at Site 33, no remedial technologies
have been identified. Screening elements leading to consideration of a no-action alternative
are as follows:

* Effectiveness. There is no indication of contamination at Site 33 that would endanger
human health or the environment. As long as the facility remains under Army control
with TSCA permits in place, there is little possibility of contamination occurring. If, as
stated in Section 1.3.1 of this FS, the facility's purpose were to be changed from PCB
storage or the facility were to be transferred from Army control, a examination and
evaluation would take place prior to any such change under TSCA rules and BRAC
requirements. Human health and the environment would continue to be protected.

* Implementability. No implementation required for no action.

* Cost. There would be no cost for a no-action alternative.

3.2.8 Development of Remedial Alternatives

Because there are no indications of a contaminant release at Site 33, no action is the only
remedial alternative that is being considered.
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3.2.9 Detailed Analysis of No-Action Alternative

Overall protection of human health and the environment. • There are no indications that
Ssite now poses a threat to human health or the environment or will as long as it remains

as a TSCA-permitted facility under Army control.

Compliance with ARARs. No ARAIs have been identified for Site 33 because there are no
indications of a contaminant release at this site.

Long-term effectiveness and permanence. There are no indications that the soils at this site
pose a long-term threat to human health or the environment. As stated above, if the site were
to be transferred from Army control or the principal use of the facility changed from PCB
storage, a complete examination and evaluation under TSCA and the BRAC process are
mandated to ensure continued protection of human health and the environment.

Reduction of toxicity, mobility, or volume through treatment. There are no indications of
the presence of soil contamination at this site.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.

Cost. There are no costs for the no-action alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

33

3-30



4.0 OPERABLE UNIT 6

OU 6 is located in the eastern portion of TEAD-N in an area referred to as the Maintenance
Area. This OU consists of two sites: the Drummed Radioactive Waste Storage Area (Site 9)
and the Radioactive Waste Storage Area (Site 18). Site 9 consists of the area used for
temporary storage of drummed low-level radioactive waste, which was located at the site
from approximately 1960 to 1978. Site 18 is a NRC-licensed facility for the storage of
radioactive materials and is located in the northeastern corner of Building 659.

4.1 DRUMMED RADIOACTIVE WASTE STORAGE AREA (SITE 9)

4.1.1 Site Description

The Drummed Radioactive Waste Storage Area (Site 9) consists of a concrete pad and an
adjacent field area that were used for the temporary storage of containerized low-level
radioactive waste. The material was stored for a number of years on or around a concrete
pad southwest of Building S-753 (Figure 4-1). It was then moved to a field area northwest of
Building S-753. In 1978, the material was removed for off-site disposal by the TEAD-N
Radiation Protection Office. The materials reportedly included transmitting tubes used to
generate microwaves for radar systems and possibly speedometers, luminous watch dials,
contaminated tools, and decontamination materials. Previous investigations (USATHAMA,
1979 and NUS, 1987) reported a list of radioactive isotopes that may have been present at
TEAD-N and, consequently, may have been present in the drummed wastes, as follows:
iridium-192, cobalt-60, nickel-63, carbon-14, polonium-210, cesium-139, hydrogen-3,
promethium-147, krypton-85, plutonium-239, and radium-226.

There are no records that identify the exact storage locations of the containerized waste and
no indication that any radioactive spills may have occurred at this location. Currently, a
small wooden storage shed is located on the concrete pad thought to have been used for
container storage. The field to which one drum was suspected to have been moved includes
Lot 707, which is an area now used for storage of 4-wheel-drive pickup trucks. Because Site
9 is in an industrial area, the site is sparsely vegetated. Except for occasional transient
species, the most likely wildlife inhabitants are rodents, other small mammals, and birds.
There is no indication that this site is a critical habitat for wildlife.

4.1.2 Nature and Extent of Contamination

During the RI, radiological contamination surveys were conducted in all areas suspected to
have been locations for the storage of radioactive waste containers. The results of these
surveys show that there are no locations of elevated radiation within the suspected storage
areas. Consequently, there are no contaminants of concern for Site 9.

4
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4.1.3 Contaminant Fate and Transport

Because there were n, - ontaminants of concern for Site 9, an assessment of the contaminant
fate and transport characteristics was not conducted.

4.1.4 Summary of the Baseline Risk Assessment

Because there were no indications of a contaminant release at Site 9, a risk assessment for
this site was not performed during the RI.

4.1.5 Remedial-Action Objectives for Soils

The following risk-based remediation levels are the remediation goals for Site 9: (1) limit the
cumulative excess cancer risk to human receptors to levels within or below the EPA target
range for residual risk of 1E-4 to 1E-6, (2) limit the cumulative noncancer hazard index to
levels of 1 or less, and (3) prevent long-term exposure to radiation. The remedial-action
objectives for Site 9 soils are to (1) prevent human and environmental (i.e., fauna and flora)
exposure to soil contamination that is present at concentrations above the risk-based
remediation levels and (2) prevent migrauion of soil contaminants that are present at
concentrations above the risk-based remediation levels to surface water and groundwater.
There are no indications that contaminants have been released to soils at Site 9, so the
available data indicate that the current condition of the site meets the remedial-action
objectives.

4.1.6 General Response Actions for Soils

General response actions considered prior to the RI, and thus based on the possibility that
contamination might be detected, included:

• No action
* Institutional controls

• Containment

* In-situ treatment
* Excavation followed by on-site treatment and disposal
* Excavation followed by off-site treatment and/or disposal

However, because there is no indication of contamination at Site 9, none of the soils at the

site require remediation. The only general response action is no action.
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4.1.7 Identification and Screening of Remedial Technologies for Soils

Remedial technologies exist for soils at Site 9. Table 4-1 identifies and screens these

technologies according to effectiveness, implementability, and cost. Since no contaminants
have been identified at Site 9, the no-action alternative is the only one that is retained.

4.1.8 Development of Remedial Alternatives for Soils

Because there are no indications of a contaminant release at Site 9, no action is the only
remedial alternative that is being considered.

4.1.9 Detailed Analysis of No-Action Alternative for Soils

Overall protection of human health and the environment. There are no indications that
this site poses a threat to human health or the environment.

Compliance with ARARs. No ARARs have been identified for Site 9 because there are no
indications of a contaminant release at this site.

Long-term effectiveness and permanence. There are no indications that the soils at this site
pose a long-term threat to human health or the environment.

Reduction of toxicity, mobility, or volume through treatment. There are no indications of
the presence of soil contamination at this site.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.

Cost. There are no costs for the no-action alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

4.1.10 Remedial-Action Objectives for Groundwater

There is no indication of contamination on Site 9. Further, the depth to groundwater beneath
the site is approximately 230 feet. Thus, there appears to be no possibility of groundwater
contamination resulting from Site 9.
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Remedial-action objectives for groundwater at Site 9 would be to prevent human and
environmental (i.e., fU.-a and flora) exposure to groundwater contamination that is present
above risk-based remendtion levels or MCLs. The remedial investigation for Site 9 indicates
that the current condition of the site meets these remedial-action objectives.

4.1.11 General Response Actions for Groundwater

Although available information indicates that the current condition of the site meets remedial-
action objectives and remediation is not required, remedial technologies have been identified
in conformance with regulatory processes. The general response actions identified for Site 9
groundwater are:

"* No action

" Monitoring
"* Institutional controls
"* Extraction followed by treatment
"* Containment

4.1.12 Identification and Screening of Remedial Technologies for Groundwater

Table 4-2 identifies and screens possible remedil technologies according to effectiveness,
implementability, and cost. The no-action alternative is the only one chosen for development
because there is no indication of contamination at Site 9.

4.1.13 Detailed Analysis of No-Action Alternative for Groundwater

Overall protection of human health and the environment. This alternative meets the

remedial-action objectives.

Compliance with ARARs. Drinking water MCLs are met by this alternative.

Long term effectiveness and permanence. This alternative would be protective of human
health and the environment over the long term.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative.

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Impiementability. There are no implementability concerns associated with the no-action
alternative.
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Cost. There are no costs for this alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

4.2 RADIOACTIVE WASTE STORAGE BUILDING (SITE 18)

4.2.1 Site Description

The Radioactive Waste Storage Building (Site 18) is in the northeastern corner of Building
659 (Figure 4-2), which is also the building used for the storage of transformers (Site 33).
Site 18 consists of a secured room within Building 659 and is a NRC-licensed facility for
storage of radioactive materials. The building has a bermed concrete floor, and the secured
room is enclosed and isolated from the remainder of the building. Materials stored in the
storage area include radiation-detection meters, compasses, sights, range finders, and
radioactive luminous compounds. Specific constituents associated with storage include or
have included tritium, radium, and uranium-238 (EA, 1988). The wastes are stored in
Department of Transportation (DOT)-approved containers. Periodic monitoring of the facility

-is conducted to determine if radioactive releases have occurred. Access to the facility is
controlled by a locked entry door.

4.2.2 Nature and Extent of Contamination

Radiation surveys are conducted periodically at Site 18. No indications of uncontrolled
releases have been reported to date. Consequently, there are no contaminants of concern for
Site 18.

4.2.3 Contaminant Fate and Transport

Because there were no conmnants of concern for Site 18, an assessment of contaminant fate
and transport characteristics was not conducted.

4.2.4 Summary of the Baseline Risk Assessment

Because there were no indications of a contaminant release at Site 18, a risk assessment for
this site was not performed during the RI.
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Figure 4-2. Location Map of the Radioactive Waste Storage Building (Site 18)
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4.2.5 Remedial-Action Objectives for Soils

The following risk-based remediation levels are the remediation goals for Site 18: (1) limit
the cumulative excess cancer risk to human receptors to levels within or below the EPA target
range for residual risk of 1E-4 to IE-6, (2) limit the cumulative noncancer hazard index to
levels of 1 or less, and (3) prevent long-term exposure to gamma radiation. The remedial-
action objectives for Site 18 soils are to (1) prevent human and environmental (i.e., fauna and
flora) exposure to soil contamination that is present at concentrations above the risk-based
remediation levels and (2) prevent migration of soil contaminants that are present at
concentrations above the risk-based remediation levels to surface water and groundwater.
There are no indications that contaminants have been released to the environment at Site 18;

available data indicate that the current condition of the site meets the remedial-,action
objectives.

4.2.6 General Response Actions for Soils

General response actions considered prior to the RI, and thus based on the possibility that
contamination might be detected, included:

"* No action
"* Institutional controls

"• Containment

"• In-situ treatment

"• Excavation followed by on-site treatment and disposal

"• Excavation followed by off-site treatment and/or disposal

However, because there is no indication of contamination at Site 18, none of the soils at the
site require remediation. The only general response action is no action.

4.2.7 Identification and Screening of Remedial Technologies for Soils

Remedial technologies exist for any potentially contaminated soils at Site 18. Table 4-1
identifies these technologies. Since no contamination has been identified at Site 18, the
effectiveness, implementation, and cost screening results in retention of only the no-action
alternative. As long as the facility remains under Army jurisdiction with NRC licenses in
place, there is very little possibility of contamination occurring. If, as stated in Section 1.3.1
of this FS, the facility's purpose were to be changed from radioactive material storage or the
facility were to be transferred from Army control, an examination and evaluation would take
place prior to any such change under NRC rules and BRAC requirements. Human health and
the environment would continue to be protected.

41
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4.2.8 Development of Remedial Alternatives for Soils

Because there are no indications of a contaminant release at Site 18, no action is the only
remedial alternative that is being considered. Site 18 is presently regulated under the NRC.
Operations under the NRC license include continued monitoring and access restrictions; these
controls would remain in effect at the facility as long as radioactive materials are stored
there. Any future closure of the facility would be completed under NRC closure
requirements, as well as Army BRAC requirements and EPA mandates.

4.2.9 Detailed Analysis of No-Action Alternative for Soils

Overall protection of human health and the environment. Available information indicates
that this NRC-licensed facility is properly operated, and there is no evidence that releases of
radioactive contaminants have occurred. Because of the extensive regulatory design and
operational oversight required by the NRC, human health and the environment are being
adequately protected at Site 18 and will continue to be protected as long as the site remains a
NRC-licensed facility under Army control.

Compliance with ARARs. Drinking water MCLs are chemical-specific ARARs for this site
and are currently being attained. No other ARARs have been identified under CERCLA for
Site 18 because there are no indications of a contaminant release to the environment at this
site. Continued operation and any future closure of Site 18 will be regulated by the NRC.

Long-term effectiveness and permanence. As long as Site 18 is maintained under the
existing NRC regulations, protection of human health and the environment will be
maintined. Any future closure of the facility would be completed under NRC, EPA, and
BRAC requirements.

Reduction of toxicity, mobility, or volume through treatment. There are no indications of
soil contamination at this site.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.

Cost. There are no costs for the no-action alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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4.2.10 Remedial-Action Objectives for Groundwater

There is no indication " contamination on Site 18. Further, the depth to groundwater
beneath the site is approximately 230 feet. Thus, there appears to be no possibility of
groundwater contamination resulting from Site 18.

Remedial-action objectives for groundwater at Site 18 are to prevent human and
environmental (i.e., fauna and flora) exposure to groundwater contamination that is present
above risk-based remediation levels or MCLs. The remedial investigation for Site 18
indicates that the current condition of the site meets these remedial-action objectives.

4.2.11 General Response Actions for Groundwater

Although available information indicates that the current condition of the site meets remedial-
action objectives and remediation is not required, remedial technologies have been identified
in conformance with regulatory processes. The general response actions identified for Site 18
groundwater include:

"* No action

"* Monitoring
"* Institutional controls

"* Extraction followed by treatment

"* Containment

4.2.12 Identification and Screening of Remedial Technologies for Groundwater

Table 4-2 identifies remedial technologies available if groundwater was found to be
contaminated at Site 18. The no-action alternative is the only one chosen for development
because of the current information that groundwater does not pose a human health or
environmental risk at Site 18.

4.2.13 Detailed Analysis of No-Action Alternative for Groundwater

Overall protection of human health and the environment. This alternative meets the

remedial-action objectives.

Compliance with ARARs. Drinking water MCLs are being met by this alternative.

Long-term effectiveness and permanence. All available data indicate that the residual risk
for this alternative would be protective of human health and the environment over the long

f term.
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Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative.

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementabillty. There are no implementability concerns associated with the no-action
alternative.

Cost. There are no costs for this alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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5.0 OPERABLE UNIT 7

OU 7 is located in the south-central portion of TEAD-N and consists of one site: the Pole
Transformer PCB Spill Site (Site 5) which is the location of a PCB spill that occurred when a.
transformer was damaged during a utility-pole fire.

5.1 POLE TRANSFORMER PCB SPILL SITE (SITE 5)

5.1.1 Site Description

The Pole Transformer PCB Spill Site (Site 5) is the location of a PCB spill that occurred
when a transformer was damaged during a utility pole fire. In 1976, a fire occurred in a
pole-mounted electrical transformer. As a result, the transformer, located on pole No. 184
(Figure 5-1), leaked PCB-containing oil from the pole to the surrounding soils. The oil-
saturated soils were excavated adjacent to the pole to the north. The excavation measured
approximately 5 feet by 5 feet wide and 3 feet deep. Eleven 55-gallon drums of soil were
collected from the excavation. A composite sample was collected from the 11 drums and
analyzed for PCBs. Subsequently, the drums were properly disposed of off-site. The area of
the excavation was not backfiiled.

5.1.2 Nature and Extent of Contamination

As part of the initial clean-up activities at Site 5, a composite soil sample from the 11 drums
of excavated soil was collected and analyzed for PCBs. This sample contained 3.45 ppm
(mg/kg) of PCB 1260. The RI sampling and analysis program characterized the surface and
subsurface soils within and immediately surrounding the former excavation to determine if
residual contamination is present. The results of the sampling conducted during the RI are
presented in Figure 5-2. Residual contamination consists of the PCB Aroclor 1260, which is
present in'low but detectable concentrations in three (PPS-92-01, PPS-92-02, and PPS-92-04)
of the four surface-soil samples and in one of the subsurface soil samples (PPT-92-05)
collected in the excavation at Site 5. The concentrations were 0.117 mg/kg, 0.098 mg/kg,
0.052 mg/kg, and 0.331 mg/kg, respectively. PCBs were not detected in subsurface samples
collected at depths of up to 5 feet around the perimeter of the excavation. Detectable
concentrations of polychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzofurans
(PCDFs) were also present in most of the samples collected. These contaminants were
detected in the parts per trillion range (total PCDDs ranged from 2.8E-5 to 3.8E-4 mg/kg;
and PCDFs ranged from 8.0E-6 to 8.0E-5 mg/kg)..

On the basis of the RI sampling results, it appears that the residual PCB and associated
PCDD and PCDF contamination at Site 5 are restricted to very low levels of near-sraface
contamination. Based on this information, the contaminants of concern for Site 5 are PCB
1260, PCDDs, and PCDFs as shown in Table 5-1.
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Figure 5-1. Location Map of the Pole Transformer PCB Spill Site (Site 5)
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5.1.3 Contaminant Fate and Transport

PCBs strongly adsorb. soils and are resistant to leaching. Leaching of PCBs to the
groundwater at Site 5 is highly unlikely because of the depth to groundwater at the site
(approximately 300 feet), the low concentrations of PCBs detected in the soil, and the relative
inmobility of PCBs in soils. In addition, PCB soil cleanup levels based on direct contact
assumptions will generally provide sufficient protection of groundwater (EPA, 1990b).

The chemical and environmental stability of PCBs coupled with their strong adherence to soils
result in relatively long half-lives especially for the more chlorinated isomers. Although
PCBs are highly persistent compounds exhibiting generally low volatilization rates, photolysis
and volatilization of PCBs are major removal processes over time. In addition, PCBs may
enter the atmosphere through adsorption to airborne particulates with removal occurring
through wet and dry deposition. The tendency of PCBs to adsorb to particulates increases as
the degree of chlorination increases.

Although PCBs are not appreciably taken up by plants, they do bioconcentrate in tissue
because of their stability, high lipid solubility and/or binding, and low water solubility. In
addition to the low bioavailability of PCBs in soils, the current physical condition of Site 5
(an approximately 25 square foot, sparsely vegetated area) minimizes the potential for
possible bioaccumulation of PCBs in animals.

PCDDs and PCDFs consist of 75 isomers that differ in the number and position of attached
chlorine atoms. The most toxic of the PCDD and PCDF isomers is 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). PCDDs and PCDFs are usually present as
trace impurities in some commercial herbicides, in chlorophenols, and in PCBs. The fate and
transport of PCDDs and PCDFs are similar to the fate and transport of PCBs. Most PCDDs
and PCDFs are chemically and environmentally stable, relatively insoluble in water, highly
persistent, and have long environmental half-lives.

Bioavailability of PCDDs and PCDFs is also similar to the bioavailability of PCBs. Although
PCDDs and PCDFs are not appreciably taken up by plants, they do bioconcentrate in tissue
because of their stability, high lipid solubility and/or binding, and low water solubility. The
highest concentrations of PCDD and PCDF in animals are largely found in the liver and fatty
tissue. Considering the physical attributes of Site 5, the potential for bioaccumulation is
minimal.

5.1.4 Summary of the Baseline Risk Assessment

The purpose of the BRA is to evaluate potential human health risks associated with the no-
action alternative. The initial task of the assessment involves identification of chemicals
present at the site that pose a potential risk to human health based on their prevalence and
concentration in the environment and inherent toxicity. After potential contaminants of
concern are identified, a toxicity assessment is conducted to estimate the relationship between
the extent of exposure to a contaminant and the increased likelihood and/or severity of
adverse effects. Then, an exposure assessment is performed to evaluate the pathways by
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which humans could potentially contact contaminants. The final task consists of determining
the magnitude and probability of current and future human health risks associated with the
contaminants of concern. This section summarizes the results of the BRA completed as part
of the RI for TEAD-N (Rust E&I, 1994). The RI provides additional information on the
BRA methodology and results.

5.1.4.1 Human Health Risk Assessment

As more fully discussed in the RI Report for TEAD-N (Rust E&I, 1994), the most likely
exposure pathways for contaminants at Site 5 are via dermal contact, incidental soil ingestion,
inhalation of fugitive dust, and ingestion of beef derived from cattle potentially exposed to
contamination while grazing at TEAD-N. However, fugitive dust emissions from Site 5 are
minimal because of its size and the fact that it is lower than the surrounding terrain.

The risk assessment evaluates scenarios for both present land use and future land use
conditions. Since there is no construction planned at Site 5, the construction worker scenario
can be considereti a future case. Residential development in the area of Site 5 is uncertain at
this time. However, a future residential land use scenario was evaluated for Site 5.

Under current land use conditions, human receptors include the on-site worker, installation
resident, installation school student/employee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantsville. The on-site worker and possible future construction
worker are potentially exposed through incidental ingestion of soil, dermal contact, and
inhalation of fugitive dust. For the installation resident and off-site residents, inhalation of
fugitive dust and consumption of contaminated beef were considered complete, potential
expocure pathways. Inhalation of fugitive dust was considered the only complete, potential
exposure pathway for the installation school student/employee. Complete pathways for the
future on-site residential scenario include all the aforementioned pathways plus homegrown
produce consumption.

For the complete exposure pathways discussed above, two exposure cases are analyzed as
part of the BRA. The central tendency risk description presented in Table 5-2 is the
arithmetic mean risk and is derived by using average ekposure values for each pathway/site
considered. The RME description presented in Table 5-3 is the high end risk. The RME is
estimated by combining upper bound values (either the 95 percent upper confidence limits
(UCLs) of the arithmetic mean, or the high concentration if the 95 percent UCL was greater
than the highest concentration) so that the result represents an exposure scenario that is both
protective and reasonable (EPA, 1991a). Both Tables 5-2 and 5-3 include carcinogenic and
noncarcinogenic risk estimates for all complete pathways with the exception of the
noncarcinogenic risk estimate for 2,3,7,8-TCDD equivalents.

Guidance from EPA's Reference Dose Work Group indicates that the public health will be
protected from noncarcinogenic risk effects resulting from exposure to 2,3,7,8-TCDD as long
as the carcinogenic risk is protective of the public health. This is based on the assumption
that 2,3,7,8-TCDD does not exhibit a no-effects threshold concentration because of its
relatively long biological half-live.
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At Site 5, all of the chronic, noncarcinogenic risk estimates meet the EPA goal of a residual
hazard index of 1 or I- -. Further, the carcinogenic risk estimates all fall within or below the
EPA target range for iL-idual risk of 1E-4 to 1E-6.

5.1.4.2 Ecological Risk Assessment

The ecological risk assessment for Site 5 was qualitative and did not include tissue -zimpling
or bioassays of the vegetation and wildlife. The predominant vegetation consists Yebrush
and wild grasses. Site 5 is small (approximately 5 feet by 5 feet), and the potenti. idlife
inhabitants would be small and large mammals, birds, and several of the raptor species.
Human activity at this site is infrequent. There is no indication that this area is a critical
habitat for any endangered or threatened species.

The contaminants of concern at Site 5 are PCBs, PCDDs, and PCDFs. All of these
compounds are toxic and bioaccumulate to varying degrees, depending on the pathways.
Very little is known about their behavior in the terrestrial environment, their lethal and
chronic effects, or their movement up a food chain. This is mainly due to the interspecies
differences in sensitivity to these compounds that exist, even in species of biota that are
related taxonomically. The compound 2,3,7,8-TCDD (a PCDD) is one of the most toxic
contaminants in existence and, because of this, was chosen along with PCB Aroclor as the
representative contaminants of concern for the bioaccumulation model used in the ecological
risk assessment. The potential exposure pathway used in this model for this site was (1)

( uptake of the contaminants by vegetation, (2) ingestion of the plants by small mammals, and
(3) the consequent off-site ingestion of the small mammals by a raptor. The bioaccumulation
model that was used in the risk assessment (proposed by Thomas, 1981; modified by
Fordham, 1991) used reproductive failure at the second order consumer level as the
benchmark to obtain a TCDD and a PCB soil concentration that represented the lowest level
at which reproductive failure would occur due to these particular contaminants. By using
conservative maximum acceptable tissue levels and biomagnification factors, the lowest
concentrations of TCDD and PCB in the soil that would cause reproductive failure at the
second order consumer level were calculated to be above the highest detected levels of TCDD
and PCB contamination (see Section 7.0 of the Final Remedial Investigation Report (Rust
EM&, 1994)).

Because the TCDD and PCB concentrations in the soil were below the reproductive failure
value that was established as the benchmark and because the site is extremely small, the
overall risk to ecological receptors inhabiting this site, and to the TEAD-N ecosystem as a
whole, appears to be minimal. Alterations to the trophic structure and ecological processes at
Site 5 and to the TEAD-N facility due to the existing PCB, PCDD, and PCDF contaminants
at Site 5 are unlikely.

5.1.5 Remedial-Action Objectives for Soils

The EPA's Guidance on Remedial Actions for Superfund Sites with PCB Contamination
(EPA, 1990b) recommends that remedial action be considered when PCB levels exceed 1 ppm
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(mg/kg) for residential land use and 10 to 25 ppm for industrial land use. The available data
for Site 5 indicate that the soil contamination is below the most stringent of these levels.
Therefore, the following risk-based remediation levels are the remediation goals for Site 5:
(1) limit the cumulative excess cancer risk to human receptors to levels within or below the
EPA target range for residual risk of lE-4 to IE-6 and (2) limit the cumulative noncancer
hazard index to levels of 1 or less. The remedial-action objectives for Site 5 are to (1)
prevent human and environmental (i.e., fauna and flora) exposure to soil contamination that is
present at concentrations above risk-based remediation levels and (2) prevent migration of soil
contaminants that are present at concentrations above the risk-based remediation levels to off-
site receptors or to surface water and groundwater. The Baseline Risk Assessment for Site 5
indicates that the current condition of the site meets the remediation goals.

5.1.6 General Response Actions for Soils

For Site 5, available data indicate that the current condition of the site meets the remediation
goals. Therefore, none of the soil requires remediation unless it is decided to remove
contaminants in order to reduce excess cancer risks to below the EPA target range (< 1E-6).
The general response actions that are available for Site 5 are:

"* No action

"• Institutional controls

"• Containment
"• In-situ treatment
"• Excavation with on-site treatment and disposal

"• Excavation with off-site treatment and/or disposal

5.1.7 Identification and Screening of Remedial Technologies for Soils

A variety of remedial technologies are available for potential use at Site 5. Table 5-4
identifies these technologies and screens them according to effectiveness, implementability,
and cost. The applicability of each technology depends on factors such as the remediation
goals, whether the technology is suitable for PCBs, PCDDs, and/or PCDFs in soil at low
concentrations (< 1 mg/kg total contaminants), and site characteristics.

As a result of the screening in Table 5-4, the following technologies have been retained for
further consideration during the development of remedial alternatives for soils at Site 5:

"* No Action

"• Institutional Controls
-Deed Restrictions
-Fences
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* Containment
( -capping

* In Situ Treatment
-Stabilization

• Excavation Followed by On-Site Treatment and Disposal
-Stabilization

* Excavation Followed by Off-Site Treatment and/or Disposal
-Landfill Disposal
-Incineration

5.1.8 Development of Remedial Alternatives for Soils

Available data indicate that the soils at the site:

"* Contain insufficient PCBs to require remedial action per EPA guidance (EPA, 1990b)
-For residential land use, the PCB action level is 1 ppm (mg/kg); for industrial land use,
the PCB action level ranges from 10 ppm to 25 ppm.

" Qualify as clean under TSCA
-Existing soil qualifies as clean soil (having less than 1 mg/kg PCBs) under TSCA.

"• Contain insufficient PCBs to create a human health or environmental risk exceeding EPA
guidelines
-Carcinogenic risk within or below IE-4 to IE-6.
-Noncarcinogenic risk hazard indices all below 1.

ARARs have been screened from the documents in Appendix A and Table 1-1. Table 5-5

summarizes ARAR choices for Site 5. They are analyked further in Section 5.1.9.

Six remedial alternatives are being considered for this site:

Alternative 1: No Action. Site soil would remain in place.

Alternative 2: Institutional Controls. This alternative does not involve active remediation;
site soils would be left in place. However, this alternative would limit the potential for
human and fauna exposure to site contaminants by placing controls on access to the site.
These controls would include fences or other barriers, warning signs, and regular
surveillance. Deed restrictions would be deeloped for future protection in the event the
property were released to the public.
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Alternative 3: Soil Cover. This alternative involves filling the excavation hole and placing
a 10-inch-thick clean soil cover over the site. A 10-foot-by-10-foot area was chosen for
remediation. This conservatively covers the known areas of contamination. This alternative
does not involve active remediation; site soils would be left in place beneath the cover.
However, this alternative would reduce the potential for human and fauna exposure to site
contaminants by placing a soil cover over thc :re.

Alternative 4: Stabilization. This alternative involves mixing the contaminated soil with a
solidifying agent such as cement. Hardening of the solidifying agent binds and reduces the
mobility of the soil contaminants. Stabilization can either be done in-situ or in an external
mixing vessel. There would be an overall volume increase. The soils would be left in place,
but relatively immobilized.

Alternative 5: Landfill Disposal. This alternative involves excavation of contaminated soil
and hauling to a TSCA-approved disposal site. Clean soil from TEAD-N would be used to
backfill the excavation. For Site 5, a volume of 20 cubic yards (10 feet by 10 feet by 6 feet
deep minus the volume of the existing excavation) was used for remediation estimate
purposes.

Alternative 6: Incineration. This alternative involves excavation of 20 cubic yards of
potentially contaminated soil and hauling it to a TSCA-approved site for incineration. Clean
soil from TEAD-N would be used to backfill the excavation.

5.1.9 Detailed Analysis of Alternatives for Soils

5.1.9.1 Akernative 1: No Action

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Soils at this site meet the TSCA standard and the TBC EPA
guidance for clean soil of less than 1 mg/kg PCBs.

Long-term effectiveness and permanence. The BRA indicates that the residual risk for this
alternative would meet the remediation goals of limiting the cumulative excess cancer risk to
human receptors to levels within or below the EPA target range for residual risk of IE-4 to
1E-6 and limiting the cumulative noncancer hazard index to levels of 1 or less. The
qualitative ecological risk assessment also indicates that potential risk to ecological receptors
would be low. As a result, this site presents no long-term risks to human health and the
* environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.

( Short-term effectiveness. There are no short-term hazards to human health or the
environment.
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Implementability. There are no implementability concerns for the no-action alternative.

Cost. There are no costs for the no-action alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.2 Altemadve 2: Institutional Controls

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. EPA guidance and TSCA standards of less than 1 mg/kg PCB
for clean soils would be met. This alternative would also comply with OSHA requirements
for worker health and safety during construction activities. Federal and State drinking water
MCLs are met by this alternative.

Long-term effectiveness and permanence. The BRA indicates that the residual risk for this
alternative would meet the remediation goals of limiting the cumulative excess cancer risk to
human receptors to levels within or below the EPA target range for residual risk of lE-4 to
1E-6 and Elnmiting the cumulative noncancer hazard index to !vels of 1 or less. By usi,.&
fences or other access restrictions to reduce the amount of time that on-site workers are
allowed on the site, institutional controls could exceed the remediation goals by further
reducing the residual excess cancer risk to on-site workers. Deed restriction would provide
for future protection in the event of release of the property to the public. Long-term
enforcement of the institutional controls would be necessary to exceed the remediation goals,
but would not be necessary to meet these goals. The qualitative ecological risk assessment
also indicates that the potential risk to ecological receptors would be low. The installation of
a barrier is not expected to impact the environmefit because this site is very small.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to personnel that would be involved with
the installation of a fence or other barrier at the site. The implementation time would be
sufficiently short (less than I week), so that the health risk due to potential exposure to site
contaminants would be negligible. Wildlife may be temporarily disturbed by the construction
activities.

Implementability. Institutional controls involve simple activities such as the installation of
fences and surveillance. Obtaining deed restrictions for future use would be a straight( forward, well-proven process. This alternative is, therefore, readily implementable.
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Cost. The costs to install and maintain a chain link fence around the perimeter of Site 5 are
summarized below and detailed in Appendix B.

Capital: $3,800
Annual O&M Costs: $400
Present Worth of O&M at 5%: $6,200
Total Capital and Present Worth: $10,000

The cost of obtaining deed restrictions assumes the use of existing staff and is negligible.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance' This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.3 Alternative 3: Soil Cover

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. This alternative meets the EPA guidance and the TSCA standard
for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with OSHA
requirements for worker health and safety during the installation of the soil cover. The Utah
Air Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. Federal and Utah drinking water MCLs are met b) this alternative.

Long-term effectiveness and permanence. The Baseline Risk Assessment indicates that the
residual risk for this alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to human receptors to levels within or below the EPA target range for
residual risk of IE-4 to IE-6 and limiting the cumulative noncancer hazard index to levels of
1 or less. By placing a clean soil cover on the site, this alternative could exceed the
remediation goals by further reducing the residual excess cancer risk to on-site workers,
current on-site residents, and current off-site residents. The qualitative ecological risk
assessment also indicates that the potential risk to ecological receptors would be low. The
installation of a soil cover is not expected to impact the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity or volume of soil contaminants through treatment under this alternative. Mobility
of windblown soil which may contain adsorbed PCBs would be reduced by this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to personnel involved with the installation
of the soil cover at the site. The implementation time would be sufficiently short (less than 1
week), so that the health risk due to potential exposure to site contaminants would be
negligible. Wildlife may be temporarily disturbed by the construction activities.
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Implementability. The placement of a soil cover over the site involves simple construction4 activities. Contractor ... ,,e readily available, so this alternative is readily implementable.

Cost. The costs to install a soil cover over Site 5 are summarized below and detailed in
Appendix B.

Capital: $850
Annual O&M: $0
Present Worth of O&M at 5 %: $0
Total Capital and Present Worth: $850

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.4 Alternative 4: Stabilization

Overall protection of human health and the environment. This alternative meets the
remedial action objectives.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standard for clean soil of less than I mg/kg PCBs. It would greatly reduce the possibility of
migration of soil contaminants to off-site receptots. This alternative would also comply with
OSHA requirements for worker health and safety during stabilization. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. Federal and state drinking water MCLs would be met by this alternative.

Long-term effectiveness and permanence. By stabilizing the soils on the site, this
alternative would reduce contaminant migration and potential for human or fauna contact for
many years. There should be no long-term maintenance required.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity under this alternative. Mobility of soil contaminants is significantly reduced. There
would be an increase in volume due to addition of the solidifying agent to the contaminated
soil.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to personnel involved with the stabilization
process. Implementation time would be less than 1 month, so that the health risk due to
exposure to contaminants would be negligible. Wildlife may be temporarily disrupted by the
stabilization activities.

( Implementability. Stabilization involves proven, readily available technology, so this
alternative is readily implementable.
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Cost. The costs to stabilize a 10-foot by 10-foot by 6-foot-deep site are summarized below
and presented in more detail in Appendix B.

Capital: $2,700
Annual O&M: $0
Present Worth of O&M at 5 %: $0
Total Capital and Present Worth: $2,700

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.5 Alternative 5: La-n l Disposal

Overall protection of human health and the environment. Since all contamination is
removed from the site to a regulated landfill, this alternative meets the remedial action
objectives.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standard for clean soil of less than I mg/kg PCBs. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. The Utah Solid and Hazardous Waste Act (19-6-01), Utah Solid Waste
Management Act, 40 CFR Part 268 Landfill Disposal Regulations, Hazardous Materials
Transport Act, and state and federal MCLs would also be ARARs.

Long-term effectiveness and permanence. Since all contaminants are removed from the
site, this alternative would be a permanent solution as regards TEAD-N. However, the
contaminants would still exist but in a controlled landfill site designed to permanently protect
human health and the environment.

Reduction of toxicity, mobility, or volume through treatment. The strategy chosen for
this alternative would eliminate the contaminant toxicity, mobility, and volume from the site,
but the waste load of the landfill would be increased so that there is no reduction of toxicity,
mobility, or volume through treatment under this alternative.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards for personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfill operations would contain particulate emissions.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and appropriate equipment are readily available for this
(' construction work.
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Cost. The costs to implement this alternative are summarized below and presented in more
& detail in Appendix B.

Capital: $2,600
Annual O&M: $0
Present Worth of O&M@ 5 %: $0
Total Capital and Present Worth: $2,600

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.6 Alternatve 6: Incineradon

Overall protection of human health and the environment. Essentially all of the PCB
contamination would be permanently destroyed by incineration so that the remedial action
objective would be exceeded.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regukte fugitive dust and
particulates. The Utah Solid and Hazardous Waste Act (19-6-01) Utah Solid Waste
Management Act, 40 CFR Part 268 Landfill Disposal regulations, Hazardous Materials
Transport Act, and State and Federal MCLs would also be ARARs.

Long term effectiveness and permanence. Essentially all of the PCBs would be
permanently destroyed by incineration.

Reduction ,f toxicity, mobility, or volume through treatment. The toxicity, mobility, and
volume of the PCBs would be effectively eliminated by incineration. The volume of
incinerator ash to be disposed would be essentially the same as the original soil volume.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfill operations would contain particulate emissions.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and equipment are readily available to excavate, backfill, and
haul the soils. A TSCA-permitted incinerator is available in the Tooele area. Further
characterization and perhaps batch testing of incineration may be required because of the very
low concentration of PCBs in Site 5 soil.
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Cost. The costs to remove and incinerate 20 cubic yards of soil plus backfill the excavation
are summarized below and presented in more detail in Appendix B.

Capital: $41,000
Annual O&M: $0 .
Present Worth of O&M at 5 %: $0
Total Capital and Present Worth: $41,000

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

5.1.10 Comparative Analysis for Soils

Table 5-6 provides a comparative analysis of Alternatives 1 through 6 for Site 5.

5.1.11 Remedial-Action Objectives for Groundwater

The only potential route of exposure from contaminated groundwater is via existing or future
downgradient wells. A potential may exist for contamination of the groundwater through
leaching of the soil by infiltration of precipitation. However, because PCBs tend to adsorb
strongly to soils, thus minimizing leaching, and because the estimated depth to groundwater
below Site 5 is over 300 feet, it is unlikely that groundwater contamination would occur.

The groundwater remedial action objective for Site 5 would be to reduce contaminant levels
to below MCLs. This could be met through source control and/or remediation. Meeting this
objective reduces risk to human health to acceptable levels and maintains the quality of water
for future use. Further, EPA guidance (EPA, 1990b) states that adequate protection of
groundwater is generally provided if sol PCB levels meet the stated guidelines (i.e., < I
ppm PCBs). All available data indicate that the current condition of the site meets the
objective.

5.1.12 General Response Action for Groundwater

Although available information indicates that the current condition of Site 5 meets the
remedial-action objective and remediation is not required, remedial technologies have been
identified in conformance with regulatory processes. These response actions include:

5
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* No action

• Monitoring --

* Institutional controls
* Extraction followed by treatment

Because of the indicated conclusion that the remedial-action objective is currently being met,
the no-action alternative is the only one chosen for development.

5.1.13 Detailed Analysis of No-Action Alternative for Groundwater

Overall protection of human health and the environment. This alternative meets the
remedial-action objective.

Compliance with ARARs. All available well data indicate that drinking water MCLs for
PCB are met by this alternative.

Long-term effectiveness and permanence. All available data indicate that the residual risk
for this alternative would be protective of human health and the environment over the long
term.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative.

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns associated with the no-action
alternative.

Cost. There are no costs for this alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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6.0 OPERABLE UNIT 10

& 6.1 BOX ELDER WASH DRUM SITE (SITE 41)

6.1.1 Site Description-

OU 10 consists of the Box Elder Wash Drum Site (Site 41), located southeast of Row I of the
Igloo Storage Area (Figure 6-1). The site contains 21 drums in the Box Elder Wash
strembed, which carries intermittent runoff from the southwestern corner of TEAD-N, north
through the Igloo Storage Area, and across the north-central TEAD-N boundary.

The drums in the streambed were apparently dumped off the eastern edge and lie in the lower
bank and bottom of the wash. The drums are present in a 200-foot-long stretch of the wash,
and most of the drums are at least partially obscured by soil and/or vegetation. The soil
cover on the drums appears to have resulted from sedimentation during periods of surface-
water flow and from caving of the steep stream bank. The drums are in various stages of
deterioration and have no obvious markings. The drums contain a black tarry substance that
resembles roofing tar. There are small areas of stained soil associated with the drums and
one area of a surface tar spill above the wash channel.

6.1.2 Nature and Extent of Contaminatn

In April of 1989, the Environmental Management Office (EMO) of TEAD collected solid
samples of a black tarry substance from four of the open drums at Site 41. The samples were
analyzed for VOCs, semi-VOCs, and inorganics. Benzene, phenanthrenes, unidentified
aliphatic and-polycyclic aliphatic hydrocarbons, barium, and mercury were detected in these
samples. Rust E&Is RI activities included a geophysical survey to determine the potential
location(s) of buried drums in the Box Elder Wash channel, hand excavation of buried or
partially buried barrels for sampling, resampling of previously sampled drums, sampling of
soils surrounding the drums (surface and subsurface), sampling of soils downstream of the
drum site, and the collecting of a sample at the surface tar spill above the wash. The RI
samples were analyzed for VOCs, semi-VOCs, explosives, metals, and anions. Figure 6-1
shows the location of Site 41, and -Figure 6-2 shows the distribution of contaminants which
were detected in soil samples and samples of the drum contents. Table 6-1 lists the
contaminants of concern in soils and range of detected concentrations for the drums at Site
41. The contaminant of concern in soil is pyrene. Pyrene was detected in I sample out of
13, at a location downstream from the drums, at a concentration of 0.990 #g/g. Several
contaminants were detected in the tarry content of the drums, including the volatile organics
1,2 dimethylbenzene, 1,3 dimethylbenzene, acetone, ethylbenzene, methyl ethyl ketone,
methyl-N-butyl ketone, toluene, and benzene; the explosives HMX and nitrobenzene; the
metals barium, beryllium, cadmium, chromium, copper, iron, lead, nickel, silver, and zinc;
and the anions chloride, fluoride, nitrate, nitrite, phosphate, and sulfate. The sample of the
spilled tar above the wash (BES-92-09) contained an elevated level of nickel.

(
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Figure 6-1. Location Map of the Box Elder Wash Drum Site (Site 41)

6-2



Hillil

I~II @If*- SLo-!Iaa -

I L

~ .1Lo

IL I.....K... ..

6-3



n In

J s 000c;c;

A9 I
~~Ia .1-

jA A



In-

i!In
-z iA 0

6-



Analyses of samples from the drum contents included the TCLP for metals (Table 6-2).
( These analyses showe. 'iat the drum contents pass the TCLP test for metals.

6.1.3 Contaminant Fate and Transport

Pyrene strongly adsorbs to soil and is resistant to leaching. Leaching of pyrene to the
groundwater at Site 41 is highly unlikely because of the depth to growidwater at the site, the
low concentration of pyrene detected in the soil (detected in 1 sample out of 13), and the
strong adherence of pyrene to soils. Pyrene exhibits low volatilization rates, although it may
enter the atmosphere through adsorption to airborne particulates with removal occurring
through wet and dry deposition. Pyrene is not expected to be appreciably taken up by plants
but can bioconcentrate in animal tissue. The potential for pyrene to bioaccumulate at Site 41
is minimal because of its low concentration and infrequent detection.

6.1.4 Suki • -, of the Baseline Risk Assessment

The purpose of the BRA is to evaluate potential human health risks associated with the no-
action alternative. The initial task of the assessment involves identification of chemicals
present at the site that pose a potential risk to human health based on their prevalence and
concentration in the environment and inherent toxicity. After potential contaminants of
concern are identified, a toxicity assessment is conducted to estimate the relationship between
the extent of exposure to a contaminant and the increased likelihood and/or severity of
adverse effects. Then, an exposure assessment is performed to evaluate the pathways by
which humans could potentially contact contaminants. The final task consists of determining
the magnitude and probability of current and future human health risks associated with the
contaminants of concern. This section summarizes the results of the BRA that was completed
as part of the RI for TEAD-N (Rust E&I, 1994).

6.1.4.1 Human Health Risk Assessment

As more fully discussed in the RI Report for TEAD-14, the most likely exposure pathways for
contaminants at Site 41 are via dermal contact, incidental soil ingestion, inhalation of fugitive
dust, and ingestion of beef derived from cattle potentially exposed to contamination while
grazing at TEAD-N. However, fugitive dust emissions from Site 41 are minimal because of
the vegetative cover at this site that limits potential dust emissions.

The risk assessment evaluates scenarios for both present land use and future land use
conditions. Since no construction is planned for Site 41, the construction worker scenario can
be considered a future case. The scenario for future on-site residential use is the most
conservative future land use scenario. Residential development at Site 41 is questionable
because of its location in a drainage area.
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Under current land use conditions, human receptors include the on-site worker, installation
resident, installation school student/employee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantsville. The on-site worker is potentially exposed through
incidental ingestion of soil, dermal contact, and inhalation of fugitive dust. For the remaining
current land use receptors, inhalation of fugitive dust and consumption of contaminated beef
are considered complete, potential exposure pathways. Complete exposure pathways for the
future on-site residential scenario include the aforementioned pathways as well as
consumption of homegrown produce. The construction worker is potentially exposed through
incidental ingestion of soil, dermal contact, and inhalation of fugitive dust.

For the complete exposure pathways discussed above, two exposure cases are analyzed as
part of the BRA. The central tendency risk description presented in Table 6-3 is the
arithmetic mean risk and is derived by using average exposure values for each pathway/site
considered. The RME description presented in Table 6-4 is the high end risk. The RME is
estimated by combining upper bound values (95 percent upper confidence limits of the
arithmetic mean) so that the result represents an exposure scenario that is both protective and
reasonable (EPA, 1991a). Both Tables 6-3 and 6-4 include the noncarcinogenic risk estimates
for all complete pathways. Carcinogenic risk estimates were not calculated for pyrene
because pyrene is not classified as a human carcinogen. This is based on the unavailability of
human data and mixed results in animal studies that have been completed to date (EPA,
1993).

The chronic, noncarcinogenic risk estimates all meet the EPA goal for a residual hazard index
of 1 or less. The extent of actual contamination at Site 41 appears minimal because of the
low frequency of detection and the low concentration detected for soil contamination.

6.1.4.2 Ecological Risk Assessment

The ecological risk assessment for Site 41 was qualitative and did not include a detailed
inventory or bioassays of the vegetation and animals. Human activity at Site 41 is
infrequent. The predominant vegetation consists of sagebrush and grasses. Site 41 is within
an igloo storage compound that is surrounded by an 8-foot security fence. The fence prevents
entrance by large game animals, but the site is accessible to all other wildlife, in particular
small mammals, raptors, and other birds.

The primary contaminants of concern at Site 41, from an ecological standpoint, are pyrene
and metals. These contaminants are toxic and may bioaccumulate. Potential exposure
scenarios include the ingestion of soil contamination by burrowing mammals and birds and the
subsequent ingestion of these animals by raptors. Pyrene was not detected in samples from
the drum contents, and was detected in only one soil sample at a low concentration.
Therefore, the potential for exposure to this contaminant by ecological receptors is low.
Nickel is the only metal that was detected in soil at a level above background. It was
detected only in the sample collected at the surface tar spill above the wash. The
concentration of nickel was approximately two times the soil background, and reflects the
nickel concentrations found in the drummed material. Nickel was not present above the
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certified reporting limits in any of the soil samples collected from soils in the wash.
Therefore, the potential for ecological receptors to be exposed to metals in soil is low.
However, several metals were detected in samples of the drum contents. The drum contents
could pose a threat to wildlife because small mammals may use the drums as a habitat to
build nests. The tarry nature of the drum contents limits the potential for exposure, except
when the tar is softened by heat. Overall, the risk to ecological receptors at Site 41 appears
to be low for the soil and moderate for the drums.

6.1.5 Remedial-Action Objectives for Soils and Drums

Available data show that the drum contents are potentially hazardous. Therefore, the
remedial obj .ctive for the drums at Site 41 is to properly treat or dispose of the drum
contents and stained soils.

The following risk-based remediation levels are the remediation goals for soil at Site 41: (1)
limit the cumulative excess cancer risk to human receptors to levels within or below the EPA
target range for residual risk of IE-4 to IE-6 and (2) limit the cumulative noncancer hazard
index to levels of 1 or less. The remedial-action objectives for soil at Site 41 are to (1)
prevent human and environmental (i.e., fauna and flora) exposure to soil contamination that is
present at concentrations above the risk-based remediation levels and (2) prevent migration of
soil contaminants that are present at concentrations above the risk-based remediation levels to
surface water and groundwater. The Baseline Risk Assessment for Site 41 indicates that the
current condition of the soils at the site meets the remediation goals.

6.1.6 General Response Actions for Soils and Drums

For Site 41, available data indicate that the current condition of the soils at the site meets the
remediation goals. The 21 drums do require remediation because the contents of these drums
are potentially hazardous. Removal of stained soils associated with the drums and the small
tar spill above the wash should be included. The general response actions that are available
for Site 41 include:

• No action
* Institutional controls

* Containment

• In-situ treatment
* Excavation with on-site treatment and disposal

* Excavation with off-site treatment and/or disposal
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6.1.7 Identification and Screening of Remedial Technologies for Soils and Drums

A variety of remedial ".h-nologies are available for the soils and drums at Site 41. Table.
6-5 identifies these technologies and screens them according to effectiveness,
implementability, and cost. The applicability of each technology depends on factors such as
the remediation goals, whether the technology is suitable for the site contaminants and
concentrations, and site characeristics.

As a result of the screening shown in Table 6-5, the following technologies have been
retained for further consideration during the development of remedial alternatives for soils
and drums at Site 41:

* No action

e Institutional controls
-Deed restrictions
-Fences

* Excavation with off-site treatment and/or disposal
-Off-site landfill (drums and stained soil)
-Off-site incineration (drums and stained soil)

ARARs have been screened from the documents in Appendix A and Table 1-1. Table 6-6
summarizes ARAR choices for Site 41. These are analyzed further in Section 6.1.9.

6.1.8 Development of Remedial Alternatives for Soils and Drums

The BRA for Site 41 indicates that the current condition of the soils at the site meets the
remediation goals for soil. The drums at Site 41, however, potentially pose a threat to human
health and the environment. Four remedial alternatives are being considered for this site:

Alternative 1: No Action. Site soils and the drums'would remain in place.

Alternative 2: Institutional Controls. This alternative does not involve active remediation;
site soils and the drums would be left in place. However, this alternative would limit the
potential for human and fauna exposure to site conaminan by placing controls on access to
the site. These controls would include fences or other barriers, warning signs, and regular
surveillance. Deed restrictions would be developed for future protection in the event the
property were released to the public.

Alternative 3: Removal and Off-Site Incineration of Drums and Stained Soils. This
alternative includes the removal and off-site incineration of 21 drums and approximately 35
cubic feet of visibly stained soil from Site 41. The material would be properly handled and
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incinerated in a permitted hazardous waste incinerator. The material would be transported by
licensed hazardous waste handlers utilizing manifests to track the shipment and to track the
receipt of the waste at a licensed hazudous waste treatment, storage, and disposal facility.
The materials may require treatment as part of, or prior to, disposal.

Alternative 4: Removal and Off-Site Landfill Disposal of Drums and Stained Soils. This
alternative includes the removal and off-site disposal of 21 drums and approximately 35 cubic
feet of visibly stained soil from Site 41. The material would be properly handled and placed
in a permitted hazardous waste landfill. The material would be transported by licensed
hazardous waste handlers utilizing manifests to track the shipment and to track the receipt of
the waste at a licensed hazardous waste treatment, storage, and disposal facility. The
materials may require treatment as part of, or prior to, disposal.

6.1.9 Detailed Analysis of Alternatives for Soils and Drums

6.1.9.1 Alternative 1: No Action

Overall protection of human health and the environment. This alternative does not meet
the remedial-action objectives because the drums, which contain materials that are
characteristic of hazardous waste, would be left on-site.

Compliance with ARARs. This alternative does not comply with source control
requirements in UAC-R-315-101. The alternative does comply with the Safe Drinking Water
Act (SDWA) MCLs, Utah SDWA MCLs, and the Utah Ground Water Protection Rule.

Long-term effectiveness and permanence. The BRA indicates that the residual risk for
potential exposure to soils would meet the remediation goals of limiting the cumulative excess
cancer risk to human receptors to levels below the EPA target range for residual risk of 1E-4
to IE-6 and limiting the cumulative noncancer hazard index to levels of 1 or less. However,
the contents of the drums, which are potentially hazardous, pose a threat to ecological
receptors.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of the
toxicity, mobility, or volume of contaminants in the soil or in the drum contents through
treatment under this alternative.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.

Cost. There are no costs for the no-action alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.
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Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.9.2 Alternative 2: Institutional Contml

Overall protection of human health and the environment. This alternative does not meet
the remedial-action objectives because the drums, which contain materials that are
characteristic of hazardous waste, would be left on-site.

Compliance with ARARs. This alternative does not comply with source control
requirements in UAC-R-315-101. The alternative does comply with SDWA MCLs, Utah
SDWA MCLs, and the Utah Ground Water Protection Rule. It meets OSHA Worker Health
and Safety Standards. "

Long-term effectiveness and permanence. The contents of the drums, which are potentially
hazardous, pose a threat to ecological receptors because the drums would remain on-site with
this alternative. The BRA indicates that the residual risk for potential exposure to soils would
meet the remediation goals of limiting the cumulative excess cancer risk to human receptors
to levels below the EPA target range for residual risk of 1E-4 to 1E-6 and limiting the
cumulative noncancer hazard index to levels of 1 or less. By using fences or other access
restrictions to reduce the amount of time that on-site workers are allowed on the site,
institutional controls could exceed the remediation goals for soils by reducing health risk to
on-site workers. Deed restrictions would provide for future protection in the event of release
of the property to the public. The installation of a fence is not expected to impact the
environment. Because the fence would cross the wash, the fence may require maintenance
during flood events, which are expected to be infrequent.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of contaminants in the soil or in the drum contents through
treatment under this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards of personnel who would be involved with
the installation of a fence or other barriers at the site. The implementation time would be
sufficiently short (less than 1 month), so that the health risk due to potential exposure to site
contaminants would be negligible. Wildlife may be temporarily disturbed by the construction
activities.

Implementability. Institutional controls involve simple activities such as the installation of
fences and surveillance. This alternative is, therefore, readily implementable.

Cost. Costs for installation and maintenance of a chain link fence around the perimeter of
this site are summarized below and detailed in Appendix B.
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Capital: $19,500
( Annual O&M Costs: $500

Present Worth of O&M at 5 percent: $7,700
Total Capital and Present Worth: $27,200

The cost of obtaining deed restrictions assumes the use of existing staff and is negligible.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.9.3 Alternative 3: Removal and Off-Site Incineration of Drums and Stained Soil

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives for the drum contents and for the soil.

Compliance with ARARs. The transporter, plus the owner and operator of the facility tit
receives the drums, would comply with appropriate requirements as outlined in 40 CFR 264,
40 CFR 268.50, and UAC-R-315-1 through UAC-R-315-10. This alternative complies with
SDWA MCLs, Utah SDWA MCLs, and the Utah Ground Water Protection Rule. This
alternative would comply with OSHA requirements for worker health and safety (29 CFR
1910 and 20 CFR 1926) during excavation and haulage. The Utah Air Conservation Act (19-
2-101, Citations R307-1-3.1.8(A), R307-1-4.5.2 and R307-1-3.2) would be an action specific
ARAR to regulate fugitive dust and particulates.

Long-term effectiveness and permanence. The BRA indicates that the residual risk for rids
alternative would meet the remediation goals of limiting the cumulative excess cancer risk to
all current human receptors to levels below the EPA target range for residual risk of 1E-4 to
1E-6 and limiting the cumulative noncancer hazard index to human receptors to levels of 1 or
less. This alternative eliminates the need for long-term management of the site.

Reduction of toxicity, mobility, or volume through treatment. This alternative provides
permanent on-site reductions in the toxicity, mobility, and volume of the drum contents and
soil contaminants through removal and off-site incineration, but there is no overall reduction
in volume from incineration.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the physical hazards to personnel who would be involved with the
removal and off-site transport of drums from the site. The implementation time would be
sufficiently short (approximately 1 month) and appropriate personal protective equipment
would be utilized, so that the health risk due to potential exposure to. site contaminants would
be negligible. Wildlife may be temporarily disturbed during removal and shipment of the
drums.
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Implementability. Removal and disposal services for the 21 drums and stained soil are
( readily available.

Cost. The estimated cost for removing the drums, incineration, and disposal in an approved
landfill is $222,000, as detailed in Appendix B. There are no on-going costs once the drums
and stained soils are removed and incinerated.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.9.4 Alternative 4: Removal and Off-Site Disposal of Drums and Stained Soil

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives for the drums and for soils.

Compliance with ARARs. The transporter, plus the owner and operator of the facility that
receives the drums, would comply with appropriate requirements as outlined in 40 CFR 264,
40 CFR 268, and UAC-R-315-1 through -10. This alternative complies with SDWA MCLs,
Utah Safe Drinking Water Act MCLs, and the Utah Ground Water Protection Rule. This
alternative would comply with OSHA requirements for worker health and safety (29 CFR
1910 and 20 CFR 1926) during excavation and haulage. The Utah Air Conservation Act (19-
2-101, Citations R307-1-3.1.8(A), R307-1-4.5.2 and R307-1-3.2) would be an action specific
ARAR to regulate fugitive dust and particulates. For RCRA landfill disposal, pretreatment
standards may apply.

Long-term effectiveness and permanence. The BRA for this alternative indicates that the
residual risk would meet the remediation goal of limiting the cumulative excess cancer risk to
human receptors to levels below the EPA target range of 1E-4 to 1E-6 and limiting the
cumulative noncancer hazard index to less than 1. This alternative eliminates the need for
long-term management of the site.

Reduction of toxicity, mobility and volume through treatment. This alternative
permanently removes all of the contaminated drums and soil from the site but does not reduce
toxicity, mobility, and volume of contaminants through treatment.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are derived from physical hazards to field personnel. An implementation time of
approximately 1 month and appropriate use of personal protective equipment would cause
negligible exposure to site contaminants. Wildlife may be temporarily disturbed during the
construction activities.

( Implementability. Removal and disposal services for the soil are readily available.
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Cod. The total estimated capital cost to remove the drums and to excavate, load, haul, and
dispose of the soil is $193,000, as detailed in Appendix B. There are no on-going annual
operations and maintenance costs associated with this alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.10 Comparative Analysis of Remedial Alternatives for Soils and Drums

Table 6-7 provides a comparative analysis of Alternatives I through 4 for Site 41.

6.1.11 Remedial-Action Objectives for Groundwater and Surface Water

Surface-water flow through Box Elder Wash is from intermittent runoff of spring snowmelt or
during periods of high precipitation. Surface water eventually infiltrates into the subsurface
and may serve as a recharge source to groundwater. However, there is no information to
indicate that groundwater contamination has occurred. The depth to groundwater is
approximately 220 feet below Site 41.

The groundwater and surface-water remedial-action objective for Site 41 would be to reduce
contaminant levels to below MCLs. Meeting this objective reduces risk to human health to
acceptable levels and maintains the quality of water for future use. The RI indicates that the
current condition of the site meets the objective. Removal of the drums would significantly
reduce any possible future groundwater contamination.

6.1.12 General Response Action for Groundwater and Surface Water

Although available information indicates that the current condition of Site 41 meets the
remedial-action objective and that remediation is not required, remedial technologies have
been identified in conformance with regulatory processes. These response actions include:

* No action

* Monitoring

* Institutional controls
* Extraction followed by treatment

* Containment

Because of the indicated conclusion that the remedial-action objective is currently being met,
the no-action alternative is the only one chosen for development.
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6.1.13 Detailed Analysis of No-Action Alternative for Groundwater and Surface Water

Overall protection of human health and the environment. This alternative meets the
remedial-action objective.

Compliance with ARARs. Drinking water MCLs are met by this alternative.

Long term effectiveness and permaee. This alternative would be protective of human
health and the environment over the long term.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative.

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns associated with the no-action
alternative.

Cost. There are no costs for this alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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The documents presented in this appendix represent a "genpric" assessment of location-
specific and chemical-specific ARARs pertinent to Tooele Army Depot, North and South
Areas. These documents are draft in nature and were written approximately 2 years ago.
Since regulations and program requirements have subsequently evolved, these documents are
provided in this appendix to illustrate the basis for generating the formal list of ARARs
(Table 1-1, Primary ARARs for TEAD-N) used in this Feasibility Study.

Apparent inaccuracies or deficiencies in the information contained in these documents of this
appendix were evaluated against current regulations and program requirements and rectified
prior to incorporation into this Feasibility Study and Table 1-1. Pertinent ARARs not
included in these documents were also identified and incorporated into the Table 1-1, and
other sections of this Feasibility Study. However, no attempt was made to modify the
documents provided in this appendix during this Feasibility Study program. As such, the
documents provided in this appendix are qualified by these conditions and by responses to
comments presented by the Utah Division of Environmental Response and Remediation
(UDERR).
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.Ass I rNT OF LOCATION SPECF C APPUC.ABLE OR RLEVArNT
AND APPROPRIATE REQUIREMENS (ARARS) FOR

TOOELE ARMY DEPOT, NORTH AND SOUTH AREAS, UTAH

L INrODUCn7ON

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
of 1980 was passed by Congress and signed into law on December 11, 1980 (Public Law 96-510).
This act was intended to provide for 'liability, compensation, cleanup, and emergency response for
hazardous substances released into the environment and cleanup of inactive waste disposal sites"
The Superfund Amendments and Reauthorization Act (SARA), adopted on October 17,1986 (Public
Law 99-499), did not substantially alter the original structure of CERCLA, but provided cdensive
amendments to it.

In particular, 5 121 of CERCLA specifies that remedial actions for cleanup of hazardous
substances must comply with requirements or standards under federal or more stringent state
environmental laws that are applicable or relevant and appropriate to the hazardous substances or
crcus-tances at a site. Inherent in the interpretation of applicable or relevant and appropriate
requirements (ARARs) is the assumption that protection of human health and the environment is
ensured. The purpose of this report is to supply a preliminary list of available federal and state
location-specific ARARs that might be considered for the Tooele Army Depot, North and South
Areas CIEAD) in Utah.

" Location-specific requirements "set restrictions upon the concentration of hazardous
substances or the conduct of activities solely because they are in special locations (53 FR 51394).
In determining the use of location-specific ARARs for selected remedial actions at CERCIA sites,
one must investigate the jurisdictional prerequisites of each of the regulations. Basic definitions,
exemptions, etc., should be analyzed on a site-specific basis to confirm the correct application of the
requirenents.

The foWlowing is an explanation of the terms used throughout this reportL

Applica lrqu're are "those cleanup standards, standards of controL and other
substantive environmental protection requirements, criteri•, or limitations promulgated under federal
or state law that specifically address a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstances at a CERCIA site" (52 FR 32496, August 27, 1967).

R]elvant and appopriate quiements are those cleanup standards, standards of control,
and other substantive environmental protection rem nts, criteria, or limitations promulgated
under federal or state law that, while not applicable to a hazardous substance, pollutant, contaminant,
remedial actim, location, or other circumstance at a CERCIA site, address problems or situations
suficiently similar to those encountered at the CERCLA site that their use is well suited to the
particular site (52 FR 32496).

Requirements under federal or state law may be either applicable or relevant and appropriate
to CERCLA cleanup actions, but not both. However, requirements must be both relevant and

Sapproriate for compliance to be necessary. In the case where both a federal and a state ARARare
available, or where two potential ARARs address the same issue, the more stringent regulation must
be selected. However, CERCLA 1121(d)(4) provides several ARAR waiver options that may be
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invoked, providing that the basic premise of protection of human health and the environment are not
ignored. A waive is available for state standards that have not been uniformly applied in similar
circuistances across the state. In addition, CERCIA 1121(d)(2)(C) forbids state standards that
effectively prohibit land disposal of hazardous substances.

CERCLA on-site reedial response actions must only comply with the substantive
requirements of a regulation and not the administrative requirements to obtain federal, state, or local
permits [CERCLA 1121(e)]. In order to ensum that CERCLA response actions proceed as rapidly
as possible, the EPA has reaffirmed this position in the final National Contingency Plan (NCP) (55
FR 8756, March 8. 1990). Substantive requisremet pertain directly to the actions or conditions at
a site, while administrativc req mens facilitate their implementation. The EPA recognizes that
certain of the administrative requirement such as consultation with state agencies, reporting, etc.,
are accomplihed through the state involvement and public participation requirements of the NCP.
These administrative requirements should be observed if they are useful in determining cleanup
standards at the site (55 FR 8757).

In the absence of federal-*or state-promulgated regulations, there are many criteria, advisories,
guidance values, and proposed standards that are not legally binding, but may serve as useful guidance
for remedial actions. These are not potential ARARs but are to-be-considered" (TBC) guidance.
These standards, etc., may be addressed in the text of this report as deemed appropriate.

2. LOCAION.SPECIC AtARs

"Table I lists the major federal and state location-specific ARARs that might be pertinent
~, to remedial actions at both N-TEAD and S-TEAD. I

IL Caves salt-dome rmaom, salt-bd ftmatiom e mines

The area encompassing ?-TEAD and S-TEAD is characterized by broad valleys separated
by linenamountains (Christenson 1991a; Weston 1991). These facilities are located in.the Tooele
Valley and Rush Valley, respectively. The Oquirrh Mountains are to the east of both facilities
with the Stansbury Mountains to the west of N-TEAD and the Onaqui Mountains to-the west of
S-TEAD (EESTI 1988a; EESTI 1988b: Weston 1991). There are no indications of salt-bed
formations, salt-dome formations, caves or underground mines at either site (EESTI 1988a,
EES7 198,b; Christenson 1991U Christenson 1991b- Weston 1991). There is a gold mine
located approximately 4 miles from the nortieasern boundary of S-TEAD (Woods 1992). Should
any of these features be discovered on the installation, the provisions of 40 CFR 264.18(c) would
become implicated.

2.2- Faults

Both N-TEAD and S-TEAD are located in the Great Basin section of the Basin and
Range Geologic Province (EES71 1988a). Tihre are fault blocks/zones to the east, west and
south of the installations (EESTI 1988a). The area has some history of seismicity (classified
Building Code seismic zone 3) and is considered potentially active (Christenson 1991a; EES
1988a). There has been extensive movement along the faults in this region since the late
Miocene Epoch (EESTI 1988a). There are no known faults on N-TEAD itself (EESTI 1988a;
Christenson 1991a). However, there are faults in the vicinity of the installation, such as those
associated with the Northern Oquirrh Fault Zone to the east, which are indicative of Holocene
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(Post LAke Bonneville) dlacement (Cristenm 19914ý In addition, much of S-TEAD is
located an a gook feature known as the Wid-Valley Hort (Westotn 1991). A Holocene fault
asociated with this feature runs north-south near the center of S-TEAD across the ammuniton
storage area and igloo are 9 (Weton 1991).

The RCRA seismic euremets for locatio of treatment, stonag and diposal (I1)
faciiti [40 CFR 26418(a)] are considered ARARs for CERCLA remedial actions. Under those
regulations Tooele County, Utah is one of the jurisdictions that must demonstrate compliance
with requirements prohibiting such facilities within 61 meters (200 feet) of a fault with Holocene
dispacement (40 CFR 264.18 and Appe MV). The Utah requirements [Utah Aministrative .'- -
Code (UAC) R4.29 amr identical to the federal requirements in this regard. These
reuremenits would be ARARx fOw any 7W falites constructed on S-TEAD as part of th
rmedial proa-, In addition, the EPA does intend to propse additional seismic restrictions for
the locatoio of 1SD facilities (NRM March 19n2 Final Rule expected March 1994). At that
time, the new regulations may also become applicable to these locations.

23. Wiki m ax6 wildlife vefm wildlife raomye scenic swum

There are no wilderness areas ot scenic rivers on or near N-TEAD or S-TEAD.
Howae , Utah has created the Pony Express Wildlife Managment Area on Faust Creek on the*
southerm boundary of S-TEAD. The are as a Utah state designated wetlands and waterfowl
management are (Shirley 1991ý). Should any remedial action impacts extend to this arme, the
Utah Department of Wildlife Resources - Central Region in Sprgville, Utah should be cor.ted
as regards any regulations that might be applicable or Mh.1

'- 2A Wedaamla aW floodplain

There are no perennial streams or rivers on N-TEAD, although the reaches of several
streams flow just to the south and southwest of the installation (EESTI 198a; U.S. Army 1991).
Box EM~r Wash traverses N-TEAD from the southwestern comer to the north-central boundary
(Woods 1992). There are no documented floodplains on N.TEAD (Carter 1991; Anderson 1989).
Some information also indicates that there are no wetlands at the site (EESTI 1988a; Wader
1991a). However, the National Wetlands Inventory (NWI) map for the installation shows a
number of wedtands at N-TEAD, posiy asociated with the sewage lagoons (U.& Army 1991.
It must be remembered that the NWI maps are compiled from high altitude photographs and are
not purported to be absolutely accurate (Carter 1991). In addition, it is not dlear whether the
wetlands that appear on the NWI maps meet the jurisdictional definition of wetlands required by
the statutes and regulations that would apply to such resources (US. Army 1991).

Although there are no perennial streams or rivers on S-TEAD, ther are numerous
intermittent streams that traverse the site, including Faust Creek and Ophir Creek (Weston 1991).
Although no surveys are available at this time, there are indications that there may be wetlands
on the site. Utah has created a Wetlands Management Area on Faust Creek. approxdmately 2
miles from the southern boundary of the site (Johnson, C. 1991; Weston 1991). Although there
has been no formal designation, the US. Bureau of Land Management has developed a wetlands
management area adjacent to the north central boundary of S-TEAD, which is fed. by water that
flows through the site in Faust Creek (Hedrick 1991). In addition, there is a surface water
impoundment along the western boundary, which has been observed to form a shallow lake of
several hundred acres during spring snow melt and rainy periods (Weston 1991). The water from
this impoundment eventually drains to the north through Rush Valley to Rush Lake (EEST[
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19Thb). ibre is no information available as to whether this feature would fit the jurisdictional
defintion of wetlands.

Floodplain maps for the S-TEAD area are currently being compiled, but are not aailable
at this time (Johnson, 1991). The level of the 100-year floodplain has not been designated for
this area (Harvey 1991). There apparently were some flooding, or water control problems, dui
the spring of 1983 and the spring of 1984 (Johnson. R. 1991)

Given the ambiguity and conflcing information regarding the presence of these
reoumr, a comprehensive wetlands survey of both pars of TEAD is advisable. If wetlands thot
meet the jurisdictional definitions are present at the site, or would be impacted by any remedi
actions, then the provisions of various law and regulations my be ARAR& for remedial actiom:
Emcutive Order 11990; 40 CFR 6 (Appendix A); 40 CFR 6.3MU(a) Cean Water Act 1404; 40
CFR 230; and 33 CFR 320-330. If fioodplaln ar identified at S-TEAD, 40 CFR 264-.18(b),
Executive Order 11968,40 CFR &302(b) and 40 CFR 6 (Appendix A) would be applicable to any
remedial action that impacts thow resources. In addition, the EPA does intend to propose
additi floodplain restrictions for the-location of TSD fcilities (NPRM March 1992; F'nal
Rule xqpted March 1994).

2. A og resourcm and historic sies

In 1984, a report was prepared for the U. S. Department of Interior on the potential
historic buildigs at TEAD (Building Technologie, Inc. 1981). However, it is not clear whether
all the structures on the depot were surveyed or identified (Schirer 1989). The conclusion, at the

( time of the repot was that none of the buildings at the Intallation were of "archaeological
historical or technologica! CBuilding Technologies, Inc. 1984). There has been no
systematic survey of the installation for arhe .oia resources (Weder 1991a). Preliminary
indications from rudimentary done for other purposes at the installation have indicated
that themr are, indeed, archaeological and historic resources present (Weder 1991a).

A petroglyph, which may be eligible for the National Register of Historic Places (36 CFR
60), has been located in the northeastern portion of N-TEAD (Weder 1991a; EESTI 1988a).
Tee is additional evidence of prehistoric habitation near the western boundary of N-TEAD
(Weder 1991a4 MTe are also structures ther that apparently date from the prehistoric
Freemont period and ame associated with a Freemont community on South Willow Craek (EESTI
190a). Fimally, a prehistoric campsite has been tentdaiely identified at the TNT Washout
Lagoon at N.TEAD (Weder 1991a)..

At S-TEAD, a prehistoric camp site was located in the central region of that site, to the
eat of the Chemical Agent Storage Area (Wader 1991b) In addition, an old homestead and
trash dump containing late 19th and early 20th century artifacts is located south of the main
entrance (Weder 1991b). A metery is also located in the north central part of S-TEAD

Before any remedial actions arc undertaken at the depot, a systmatic survey of the
historic and ,agia resourcs should be undertaken The National Historic Preservation
Act of 1966 (1& USC 470 et seq.) mandates that federal agencies have a positive duty to locate.,
inventory, and nominate" properties under their control that are eligible for the National RegisteL
Properties that are eligible for the Register are protected under the Act, whose provisions would
be ARAR for remedial actions at N-TEAD. Similarly, the Archaeological Resources Protection
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Act of 1979 (16 USC 470aa-ll) creates positive duties for federal agencies with regard to
Idetifingand protecting archeoloica resources. Its substantive provisions would be applicable

to remedial actions at N-TEAD. In addition, the provisom of 16 USC 469a-I, 36 CFR 800, 36
CFR 65 and Executive Order 11593 may also apply.

16A Rare, threateoed, or endangered e.

Both the bald eagle (Hafeewau a ) and the peregrine falcon (Fak.o peWiw,
which are federal endangered spi am known to occur on, or in the vicinity of N-TEAD (US.
Army 1991; EESrI 19684. Tihe bald eagle uses S-lEAD as a feeding area and the area
e ncmpasng both S-TEAD and N-TEAD b considered Important habitat for the species (Weder
1991a; Us. Army 1991; EMD Memo 1991; EEBS 1968a4 In addition, nesting pairs of the long
billed curew (Nuwnen amwicanwN), a federal candidate species were noted along the weste
boundary of S-TEAD in 1991 (END Memo 1991). Aother federal candidat species, the
fruitiolW thaw (Batea &m was also, sighted on a-tEAD in 1991 (EMD Memo 1991tt
Additioally, there are.& number of other federal candidate and state sensitive species that are
potentially present at TEAD, although there have ben= no specfic sightings (EMD Memo 1991).
For a list of these species and relevant habitat information please see the Environmental
Mangment Division Memorandum of August 15,1991, cited herein as EMD Memo 199L

here arm apparently no endangered plant species on the installation, although two fedra
candidate species, Utess l s tresses (Spkruth dHuvia&) and Oywudo compaca may possil
occur (EMD Memo 1991; U.S. Army 1991; EET 1968a4 However, there has been no
inventocy of the installation and it is suggested that this be done before any remedial actions are

Should remedial actions aff any endangered or threatened species or their critical
habitat, ARARs could derive from the Ex~angered Species Act of 1973 (16 USC 1531 et seq.)N 50
CFR 402,40 CFR 6302(h), and the Fish and Wildliffe Coordination Act (16 USC 661 et seq.).
The Utah state endangered spce list for animals encompasses those species on the federal list
(Quinn 1991). Te plant list is maintained by the Utah Heritage Program and is not a part of
Utah state laws or regulations per se (Quinn 1991). However, the Utah Division of Wildlife
Resources normally consults with any federal or state agency-whose actions may threaten or
adversely affect not only threatened or endan• r •dspecies, but any other species of concern at a
given location (Quinn 1991). Such consultation would be mandatory for off-site actions or
impacts and is strongly ro ammended for on-site actions that affect the indigenous animal
populations: Correspondingly, the Utah Heritage Program should be consulted regarding
potential disturbance of plant species.
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SNT OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREWET (ARARS) FOR TOOELE ARMY DEPOT,

NORTH AND SOUTH AREAS, UTAH

L INTRODUCIION

The Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA) was passed by Congress and signed into law on December 11, 1980 (Public Law 96-
510). This act was intended to provide for "liability, compensation, cleanup, and emergency
response for hazardous substances released into the environment and the cleanup of inactive
waste disposal sites." The Superfund Amendments and Reauthorization Act (SARA), adopted
on October 17, 1986 (Public Law 99-499), did not substantially alter the original structure of
CERCLA but provided extensive amendments to it.

In particular, Title I, * 121 of SARA specifies that for any hazardous substance, poliu-
tant, or contaminant that remains on-site, the level or standard of control that must be met shal
be at least that of any legally applicable or relevant and appropriate regulation (ARAR), stan-
dard, criteria, or limitation under any federal environmental law or any more stringent standard
promulgated under state environmental or facility siting law. Inherent in the interpretation of
ARARs is the assumption that protection of human health and the environment is ensured.

The US. Army Toxic and Hazardous Materials Agency (USATHAMA) has asked the
support of the Chemical Hazard Evaluation Group in the Health and Safety Rsearch'Division at
"Oak Ridge National Laboratory (ORNL) for assistance in determining ARARs for Tooele Army
Depot (TEAD) - North and South Areas, Tooele, Utah. The North Area (TEAD-N) is currently
listed on the National Priorities List (NPL) (52 FR 27620, July 22, 197) due to contamination at
the old TNT washout evaporation/percolation (EP) ponds. Supporting documentation for this
report includes the TEAD Installation Assessment (USATHAMA 1979), the TEAD Preliminaxy
Assessment/Site Investigation (PA/SI) - Volume I North Area and Facilities at Hill Air Force
Base (EESTI 1988), and the F'nal Draft Report of Remedial Investigation for Toocle Army
Depot - North Area (Weston 1990). A RCRA Phase I RFI has been conducted for the South
Area (TEAD-S) (Ebasco 1992) as a requirement of Module VII - Corrective Action for Solid
Waste Management Units (SWMUs) in TEAD-S, Chemical Stockpile Disposal Plant Permit.

TEAD is situated in the Great Basin Section of the Basin and Range Physiographic
Province in west central Utah. TEAD is bounded on the east by the Oquirrh Mountains and an
the west by the Stansbury Mountains. Undeveloped areas immediately adjacent to TEAD awe
used for pasture, rangeland grazing, and cultivation. Mining of metals has occurred in the
Oquirrh Mountains and Mercur Creek (north of TEAD-S) for several years. The North Area b
situated on the desert floor of the Tooele Valley. The North Area encompasses 10,007 hectares
and is located approximately 57 km southwest of Salt Lake City, Utah. The facility has operated
as a supply depot providing for receipt, storage, issue, maintenance, and disposal of assigned
commodities, including ammunition, combat vehicles, bulk chemical agents and chemical weapon.
After World War A1 the mission was expanded to include the support of other Army installations
in the western US. (USATHAMA 1979). TEAD-S encompasses 19,355 acres and is located in a
separate valley, Rush Valley, approximately 17 miles south of TEAD-N and 35 miles southwest of

A-23



Salt Lake City. The primary mission of the facility is that of storage and maintenance of bulk )
chemical agents and chemical weapons (Ebasco 192).

There are no permanent streams or rivers in either the North or South Areas of TEAD.
All streambeds within the depot boundaries carry intermittent flow, which is primarily runoff from
mountain snowmelL The primary intermittent creeks in TEAD-N are South Willow Creek and
Box Elder Wash and the primary intermittent systems entering TEAD-S are Ophir Creek, Me
Creek, and Faust Creek. Water from these streams is either diverted for irrigation, infiltrated to
the groundwater, or lost by evapotranspiration. Any generated drainage from the North Area
moves north toward the Great Salt Lake. A small amount of the surface water in the South Area
reaches Rush Lake at the northern boundary of the valley where it is evaporated. The State of
Utah, under Utah Administrative Code (UAC) R317-2-13, has classified Ophir Creek as "A3 for
the protection of cold water species of game fish and other cold water aquatic life, including the
necessary aquatic organisms in their food chains and as 'e for the protection of agricultural uses,
including irrigation and watering of stock. Rush Lake is designated W2B for protection of
boating, water skiing and similar uses (excluding swimming) and -'3B for protection of warm water
species of game fish and other warm water aquatic life, including -necessary aquatic organisms in
their food chain. The Great Salt Lake is classified as "6" for water requiring protection when
conventional uses as identified in other classes do not apply. However, due to the intermittent
nature of the surface waters at TEAD-N and TEAD1S the systems are not hydrologically
connected to any waste ponds, lagoons, ditches, or craters and thus, are not impacted. Conse-
quently, no ARARs develop for this media and associated sediments. Significant contamination in
the waters and sediments of the waste ponds and lagoons at these sitcs will be addressed during

N remediation of the sites. 17)
The principal aquifer at TEAD is in the granular strata within the valley fill Groundwa-

ter recharge is primarily via infiltration of mountain streams and precipitation within the drainage
basin. Groundwater flow generally follows ground contours north toward Great Salt Lake, which
is the major discharge area for the regional groundwater system at TEAD. A regional divergence
occurs in Rush Valley, with the groundwater in the southeastern portion of TEAD-S flowing
south and east. Groundwater in the aquifer underlying TEAD-N at depths between 103 and 190
meters supplies domestic water to six wells in the North Area and to the towns of Grantsvle,
Erda, and Tooele (USATHAMA 1979). There are also two active potable wells in the northeast
corner of TEAD-S.

During a Preliminary Assessment/Site Investigation (PA/Sl) for TEAD-N, EESTI (1988)
investigated 19 sites on-post and 3 sites off-post as potential sources of environmental contamina-
tion. Four sites [TNT Washout Facility Area, Former Transformer Storage Area, PCB Spill Site,
Open Bum/Open Detonation (OB/OD) Grounds] were considered to present a significant
potential threat to human health and the environmenL Sampling results indicated that no threat
was posed at the Transformer Storage Area, the PCB Spill Site, or the OB/OD Grounds;
however, significant contamination of the soils and groundwater had occurred at the TNT
Washout Facility Area from leaching of explosives from the sediments of the TNT Washout
Ponds and seepage of effluent from the Laundry Effluent Pond. It was determined that 14 sites
on-post and 1 site off-post were not posing a threat to human health and the environment.
Further investigations were recommended for 7 on-post sites (Barrel Storage Area, Sewage
Lagoon, Munition Sawing Site, Chemical Range, Surveillance Test Site, X-Ray Lagoon, and
Sanitary Landfill) and for 2 off-post sites (Bauer Mine Trailings Site and Anaconda Deep hmine
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Site). Subsequently, Weston (1990) conducted a Remedial Investigation for TEAD-N focusing on
five areas that were identified in the previous investigations as potential sources of contamination:
1) TNT Washout Facility, 2) Sanitary Landfill, 3) Drum Storage Areas, 4) Old Burn Area, and 5)
Chemical Range. The purpose of the RI was to better define the contamination at the TNT
Washout Facility and to determine the extent of contamination at the other areas. Weston (1990)
concluded that site-related contamination by explosimv had occurred in the subsurface soils,
shallow perched groundwater, and regional aquifer at the TNT Washout Facility and that
contamination by metals and volatile organic compounds (VOCs) had o=urred in the regional
aquifer underlying the Sanitary Landfill Soil contamination by polynuclear aromatic hydrocarbons
(PAHs) was detected in surface soils at the Drum Storage Area. Metals were also ad in the
groundwater at this site at concentrations eceding background. Sampling was hampered at the
Old Bum Are and the Chemical Range due to the presence of unexploded ordinance; howee,
metals were detected in surface soils at the Chemical Range at concentrations e-ceeding
background levels. Remediation of the groundwater and soils at the TNT Washout Facility was
recommended (Weston 1990).

Ebaaco (1992) conducted a Phase I RCRA Facility Investigation (RFI) at 1TAD-S to
identify the presence or absence of contamination at 27 suspected releases solid waste manage-
ment units (SWMUs) and at 8 meteorological stations. The SWMUs are primarily munitions
disposal, storage, and washout areas. Results of the RFI indicate that there was no contamination
at 6 SWMUs and additional interim sampling was required at 10 SWMUs to determine if a Phase
11 study is needed. Phase H RFI studies were recommended for 9 SWMUs (# 1&4, 3, 5, 8, 9, 25,
30,31, and 37) based on explosivm contamination in the groundwater and soils from the
munitions burning and burial pits and heavy metals and VOC contamination in the soils at some
SWKUs. Thle does not appear to be widespread groundwater contamination in plumes at the
site.

2. SO CIONOF ARARs

Selection of ARARs is dependent on the hazardous substances present at the site, the
site characteristics and location, and the actions selected for a remedy. Thus, these requirements
may be chemical-, location-, or action-specific. Chemical-specific ARARs are health- or risk-
based concentration limits set for specific hazardous substances, pollutants, or contaminants.
Location-specific ARARs address such circumstances as the presence of an endangered species on
the site or the location of the site in a 100-year floodplain. Location-specific ARARs have been
provided under separate cover. Action-specific ARA]s control or restrict particular types of
remedial actions selected as alternatives for cleanup of the site.

2.L. cE aCAAR

The Superfund human health evaluation process, which is conducted during the R S is
composed of three phases: 1) the baseline risk assessment, 2) the refinement of preliminary
remediation goals, and 3) remedial altermative risk evaluation. The process is fully described in
the USEPA Risk Assessment Guidance for Superfund, Volume L: Human Health Evaluation
Manual (RAGS) (USEPA 1989). The first step in the baseline risk assessment at Superfund sites
is data collection and evaluation, which involves the selection of chemicals of concern (COQ) oa
"indicator chemicals. This procedure identifies the chemicals that pose the greatest potential
public health risk at a site and is based on site monitoring data, chemical toxicity information in
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the form of toxicity Wors developed by EPA, and environmental persistence and mobility of the
chemicals

Chemical-specific ARARs or 'to be considered (TBC) guidance values am subsequently
selected to set protective cleanup levels for the chemicals of concern in the designated media or
else indicate a safe level of discharge that may be incorporated when considering a specific
remedial actvity.

2.1.1. Ch=iCal Of Potental Concern

We have developed the list of chemicals of potential concern for the North and South
Areas of TEAD foMlowing the guidelines outlined in Chapter s of RAGS (USEPA 1989)
Initially, a concentration-toxicity screening procedure, as outlined in RAGS, was wued to obtain a
ranking of the relative risk for each detected chemical in a specific medium. A microcomputer-
based spreadsheet was used to automate the routine features of the procedure (CASIC). A risk
factor for each chemical detected in a medium was calculated as the maximum detected concen-
tration times a xxicity factor, which is the inverse of the reference dos (RfD) for noncarcno-
gem or the carcinogen potency factor (CPF) for carcinoge.m The total risk factor for each
medium is determined as the sum of the individual risk factors for each chemical detected in the
medium. Subsequently, the relative risk for each chemical is the ratio of the individual chemical
risk factor to the total risk factor in that medium. The most current toxicity factors used to derive
the risk factor for each chemical were obtained from the EPA Integrated Risk Information
System (IRIS) (USEPA 1992a) and/or the EPA Health Effects Assessment Summary Tables
(USEPA 1992b). The "indicator chemna worksheets, which show the calculation of the risk
factors and relative risks for each chemical in each media, ame presented in Appendix A for )
TEAD-N and in Appendix B for TEAV-S.

The top-scoring chemicals in the screening procedure, along with any detected chemicals
for which toxicity factors are currently unavailable, were subsequently analyzed to establish a list
of the chemicals posing the most significant health risks at the site. Final selection of COCs was
based on evidence of human carcinogenicity, frequency of occurrence in environmental media,
exceedance of acceptable intake values, exceedance of background levels, and environmental
persistence and mobility.

Complete historical monitoring data for groundwater and soil at TEAD were obtained
from the Installation Restoration Data Management System maintained at USATHAMA. All
monitoring data have been quality assurance/quality control validated by USATHAMA (US-
ATHAMA 1990). A total of 59 chemicals was detected in groundwater and/or soil samples
obtained from TEAD-N during 1982 and from 1986 to 1990. A total of 117 chemicals was
detected in groundwater and soil samples obtained from TEAD-S during 1982, 1987, 1988, 1990,
and 199L

2.LLL Chemicals of Concern for TEAD-N

Potential carcinogens (13) and noncarcinogens (28) were ranked by relative risk, and a
total of 16 CIOCa were selected from the top-ranking compounds in both toxicologic classes.
Eight additional chemicals (benzo[alanthracene, benz[bjfluoranthene, chloride, chrysene, lead,
sulfate, thallium, and trichloroethylene) for which toxicity constants are currently unavailable were )
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also selected. A list of the chemicals of potential concern selected for TEAD-N and supporting
data is presented in Table 1. Table 2 lists chemicals with Maximum Contaminant Level (MCX&)
or proposed MCL& that were not selected as COCa for TEAD-N, primarily because the maxmum
detected concentration did not exceed the MCL

g The primay contaminazns in groundwater were metal VO nitroaromati and
anions. Table 3 lists the range of concentrations, frequency of detection, certified reporting limits,
and background levels for the groundwater contaminants selected for TEAD-N. Selection was
based on site-related occurrence; maximum concentatios in exceedance of MCLs, proposed
MCLs, or other health-based guidance values (see Table 9 for MCLs and TBC values); or
potential toxicity based on relative risk ranking in CASIC. Of the chemicals selected, arsenic and
b aM classified by EPA as Group A known human carcinogens by either the oral or -

inhalation routes, and chromium VI is classified as Group A via inhalation. However, chromium
was selected based on its rsytm toxicity, not carcinogenicity.

Z4-Dinitrotoluene, R.X, and bis(2-ethylhexyl) phthalate presented apprm tel 96% of
the carcinogenic risk to human health from groundwater contamination at the site. Appmoi-
mately 98% of the noncarcinogenic risk to human health, as calculated in CASIC, can be
attributed to nitrite and 1,3,5-trinitrobenzene.

&L The primazy contaminants selected for soils at TEAD-N were metals, nitroaromatics, and
polynuclear aromatic hydrocarbons. Table 4 presents information concerning the range of
detected concentrations, frequency of detection, certified reporting limits, and background valut .
for soil COO at TEAD-S. Selection of soil COMs for TEAD-N wa based on eceeda of(background levels for Tooele County, exceedance of RCRA action levels, site-related occurrence,
and potential toxiciy based on relative risk ranking in CASIC. Maximum detected concentrations
of chromium, nickel, and zI were several times greater than background levels (see Table 4
2,4,6-Trinitrotoluene presented 99.6% of the carcinogenic risk and 100% of the o
risk to human health, occurring at a maximum concentration of 3,202,500 mg/kg in boring TNP-4
at the TNT Washout Facility. Four PAMs (benzo[a]p"rnee, benmp[ajanthracen, benzombjfluor.-
anthene, and chrsene.) were slct based on their occurrence in soils at the Drum Storage
Area and their cacogenic potential

2LL2. emmicak of Concern for TEADS

Potential carcinogens (27) and no rogens (47) were ranked by relative risk, and a
total of 38 COO were selected from the top-ranking compounds in both toxicologic classes. Tea
additional chemicals (copper, sro alpha, gro= beta, isoproMplmethyl phosphonic acid, lead,
sulfate thallium total petrolen h ans, trichioroefthyen and uranium) for which toxicity
constants am currently unavailable were also selected. A list of the chemicals of potential
concern selected for TEAD-S and supporting data is presented in Table S. Table 6 lists chemicals
with Maximum Omtminant Levels (MCLs) or proposed MCLs that were not selected as COOs
for TEAD-S, prk. uily because the maximum detected concentration did not exceed the MCL.

Qvinhg,, The primary contaminants in groundwater were metals, VOC, nitroaromatiU
anions, and radionuclides Table 7 lists the range of concentrations, frequency of detection,
certified reporting limits,, and background levels for the groundwater contaminants selected fix

( TEAD-S. Of the chemicals selected, asen and benzene are dasfied by EPA as Group A
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TABLE 2. CHEMICALS WITH MCLS THAT WERE NOT SELECTED
AS CHEMICALS OF POTENTIAL CONCERN FOR TEAD-N

MaImum Concentration

Chemical MCL (uggLra (PV/L)

Barium 2Z000 488

Beryilum 4 L.6

Copper 1,30 216-5

vui-1.2-Dichloroetbyle 100 11.M2

Fluoride 4,000 1,000

Mercury 2 0.2

Nitrate 10,000 1,000

Selenium 50 8.8

Silver 50S 2.6

Tetrachloroethyleoc 5 L1

Toluene 1,000 13

'Federal Safe Drinking Water Act (SDWA) maxmum contaminant level (MCL).
'Properly termed an "action leve,', not an MCL, under the federal SDWA (56 FR 26460, June 7,
1991; effective Decmber 7, 1992), exceedence of this level triggers initiation of corrosion control
studies and treatment requirements.
"State MC[; the federal MCL for silver has been revoked, effective July 30, 1992 (56 FR 3526,

January 30,1991).
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4. TABLE 3. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIMI1T, AND BACKGROUND LEVELS FOR

GROUNDWATER CHEMICALS OF CONCERN AT TEAD-N3

(bemklm Rins of Deteeted IFreque"c of Cwdtifed Reaponct Bakpmf
_ _ _ _ _ 1w' Deteetic. .1ime_

Anemic 5.2-10.0 A60 5.0 c 10.0

Bemus 0285-L62 10.0 LA162

MKs24*hy~hew1pWtaawt 10.0.790.0 23.1 10 TIRL) 57.0

cladds 1,00.3,421 100.0 125,00 (TIL) NA

Chromium 5.0.51.4 35.0 375<10.0

Z4-Dbnlrotluee 7-5-200.0 4.1 06ND

WdX 122-23.2 10.7 1.30 ND

Lead 2.3-70.0 59.0 L.768.

Nickel 50294.1 361 96 <40

NIrkotteiN m 52D.3,050000 S.5 500 (TEL) 5.0

RDX 1.0-275.0 278 WM ND

SUM"t 1,00-1,841,842 97.0 125,00 CMR) 18&-268

Tba~um 3A4 3A6 5.0 C 10.0

Ttkcboroetby~ea L11-47.6 14.8 0.71 ND

1.%5-Tibfhobe==a 100.0 3A4 056 ND

Z,4A-Tdnkmsobomee 10.37A4 13. 0.78 ND

The 16A.016.2 100.0 117.2 141.3

&A# alue Shvea in pSAL.
bIRDMS dampa -t Mamch1991
'As reported in Wester 199 CML USATHAMA Target Reporting Lin*t).

dMs report In Watsm 1I9M

ND - not detected
NA - net availble
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TABLE 4. RANGE OF CONCENTRATIONS. FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIMrI, AND BACKGROUND LEVELS FOR

SO1L CHEMICALS OF CONCERN AT TEAD-N*

chemical Rang of Frequency of Crtiffed [Background
I Detected Detection Reporting Lcvew

Concentrlonsb Limit,

BezInhaee0406405 7.9 C3( ) NA

Bezlcpree0440.6 5. 03 ( ) NA

oenzob]fluonmnt•be 0=416 5.3 ( ) NA

033.ium 03-3 21.1 0.33 ND

Chromium 3.6-217.7 822 2.5 30.0

Chirisene 0.411.6 7.9 0. M) NA

2,4-Dlnitrotolueae 0.51-80.0 31 0.42 ND

2A6-Dlnltroboluene 300.0 0.5 0.40 ND

HMX 1.28-95.2 7.5 1.27 ND

Lead 6.33-200.0 3,9 4.78 1570

Nickel 5.0-81.9 673 4.8 7-15 ")

RDX 1.67-1,0W 10.6 0.98 ND

1,3,.S-Thltrobenzene 3.51-90.0 13.4 2.09 ND

2,4,6,Tlrtrotolueae 2.26.-3,2D,0 9.7 1.92 ND

Zinc 1.0-2,072 24.7 5.04080

"•A, values are given in mgtg (ppm).
IRMS, data printout March 19.
'As reported in Weston 1990 (MRL Target Reporting Limit).
"As reported in Weston 1990.

NA = nor available
ND - non-detected
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TABLE 6. CIEMICALS WiTH MCLS THAT WERE NOT SELECTED
.AS CHEMICALS OF POTENTIAL CONCERN FOR TEAD-S

Maximum Concentration
Chemical MCL (Wp.LY) (Ps/L)

Copper 1,3 W0 b 124

Cyanide 200 10

1,2-Dichlorobenzene 600 78
1,1-Dichlooethylene 7 0.4

1,2-Dichlorethylene (cis-) 70 2.9
(f-ns..) 100

1,2-Dichloropropane S 0.4

Eye n 700 87.8
Mercuty 2 09

Toluene 1,000 19.4

1,1,1-Trichloroethane 200 1.6

1,1,2-Trlchloroethane S 02

Xylene (total) 10,000o 2,000

Federal Safe Drinking Water Act (SDWA) maximum contaminant level (MCL).
b Properly termed an "action level," not an MCL, under. the federal SDWA (56 FR 26460, June 7,
1991; effective Deember 7, 1992), eceedence of this level triggers initiation of corrosion control
studies and treatment requirements.
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t TABLE 7. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECIION,
CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR

GROUNDWATER CHEMICALS OF CONCERN AT TEAD-W

Chemical Range of Frequency of Certified Background
Detected Detection Reporting Lees

ConcentrationsO R__.__ U i

Antimony 3.86-143.0 25.3 3.0 <38-140

Anenic 3.09-20,000 78.8 5.0 .<2.54.1,300

Bern.. 0295-9".0 14.2 0.67 NA

Betyfflum 0.20.50.0 5.6 0.10 <5.0

/qs(2-ethylhez)phthalate 2.0410.0 5.7 10 (ML NA

Bromodlehloroniethane 3.2 0.8(ML NA

Cadmium 4.58-47.26 8.0 5.10 <4.0

Carbon tetrachloride 17.0-69.0 1.6 5 (M) NA

chloroform 0,84-2&2 22.0 ( NA NA.

2-atlorophenol 79.0.80.O 2.2 10 (MR) NA

aChromium 5.01,884 33.3 37.5 <6.0-31

1,-Dichlorobenazae 0.346-123.4 S2.5 10 L) NA

Dlhoo&tae618-71.6 12.1, M NA

1,3-Dinitrobenzee 0W9-9.5 2.9 0.61 NA

2,4-Dinltrotoluene 0.888.427 2.8 0.60- NA

2__.Dntrotolue_ 16.3-20.5 1.0 0.55 NA

Fluoride 1235.0-100,000 33.1 50 CM) <71-5,5000

Gros •pha 3.7-4,720 (pCiL) 93.3 NA NA

Gross be_ t 0.5-,504 (p:iL) 493 NA NA

HMX 11.6-12.6 1.5 1,3 NA

roy "1.2-3j00 20.7 NA NA

Lead 1.4-200.0 61.4 2.5 <1.3.46

Naphthalene 31.4-X720 12.7 10 (ML) NA

Nickel 5.0-176.24 23.8 9.6 <34

Nitrate 30.8240,000 68.1 500 (TRL) NA
Nitrite 2.7-18,000 45.2 500 (rL) NA

(
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TABLE 7. (CONT.)

ChemicaloRange of Frequency of Certified Background j1 c~twe I Detection Re 9 rtinws

N.Nitrosodiphenylamine 2.6-37.5 1.0 1.3 NA

N.Nitrosodlphenylam¢ne 13.0 0.7 10 (TRL) NA

Nlitroso.di-N-propylamine 115.7-119.8 1.9 10 (TRL) NA

Pentachlorophenol S8.0-96.0 2.0 50 (ML) NA

Phenol 3.0-41.0 2.2 10 (TRL) NA

Selenium 3.3-200.0 27.6 5.0 <3.0-200

Silver 0.18-1,000 23.8 0.19 _ ._<4.6

Sulfate 1.89-8A100,000 93.5 125,000 NA

RDX 1.9-15.8 33 0.63 NA

Tetrachloroethylene 0.03-5.86 1.5 5 (T•L) NA

Tel 1.25-19.0 4.5 0.66 NA

Thallium 2.4-4.7 3.1 5.0 NA

Trlchloroethylene 0.76-10.0 8.1 0.71 NA

W,5-Trinhrobenzene 0.46&9.8 5.1 0.56 NA

2,4,6-Trinitrotoluene 0.89-29.6 113 0.78 NA

Uranium 1.17-121.0 (pCi/L) 100.0 NA NA

Zinc 1.0-114,000 59.1 17.2 <21-270

'All values are given in pg/L.
bIRDMS, data printout March 1992.
'As reported in Weston 1990 (TRL M Target Reporting Limit).
dAs reported in Ebasco 1992.

NA - not available
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known human carcinogens by either the oral or inhalation routes, and chromium VI is classified as
Group A via inhalation. However, chromium was selected based on its systemic toxicity, not
carcinogenicity. Selection was based on site-related occurrence; maximum concentrations in
exceedance of MCIO, proposed MCO1, or other health-based guidance values (see Table 10 for
MCLs and TBC values); or potential toxicity based on relative risk ranking in CASIC.

Nitroso-di-N-propylamine, beryllium, 2,4-dinitrotoluene, and 2,6-dinitrotoluene presented
app.'ximately 96% of the carcinogenic risk tc human health from groundwater contamination at
the site. Approximately 98% of the noncarcinogenic risk to human health, as calculated in
CASIC, can be attributed to arsenic, uranium, fluoride, and zinc.

&L The primary contaminants selected for soils at TEAD-S were metals, nitroaromatics, DDD,
and total petroleum hydroc•rbons. Table 8 presents information concerning the range of detected
concentrations, frequency of detection, certified reporting limits, and background values for soil
COCs at TEAD-S. Selection of soil COCs was based on exceedance of site background levels,
exceedance of RCRA-action levels or concentratidn-based exemption levels, site-related occur-
rence, or potential toxicity based on relative risk ranking in CASIC. Beryllium, -.*:roso-di-N-
propylamine, 2,4-dinitrotoluene, 2,6-dinitrotoluene, and DDD presented approximately 95% of
the carcinogenic risk from soil contamination at the site; whereas, mercury and chromium - -
presented 97% of the noncarcinogenic risk. All of the metals selected, with the exception of
barium, exceeded site background levels. Total petroleum hydrocarns were selected based on
site-related occurrence, detected at maximum concentrations as high as 12,800 mg/kg in soils
(sample site 14-04) at SWMU 14, the Former Motor PooL

( 2.1.2. Federal and State ARARs

..12-L Groundwater and Drinking Water

In the final National Contingency Plan (NCP), EPA states the preference for Safe
Drinking Water Act (SDWA) MCLs and non-zero maximum contaminant level goals (MCLGs) or
other health-based standards, criteria, or guidance for cleanup of Class I and II groundwater at
CERCLA sites (55 FR 8732). The goal of EPA's approach to cleanup contaminated groundwater
is to return usabl5 groundwater to its beneficial use within a given time frame that is reasonable
given the particular circumstances at a CERCLA site. Although not an ARAR unless promulgat-
ed, the EPA guidance on groundwater classification should be used to help in determining
whether groundwater at a site falls within Class I, IL or UIL Groundwater at both the North and
South areas of TEAD are used as potable water supplies either on the installations or in adjacent
towns (see Section 1) (Weston 1990-, Ebasco 1992); consequently, groundwater at I.AD-N and
TEAD-S would be considered either ass I or HA, representing a current source of drinking
water of varying value. Restoration time periods vary depending on the use classification of the
groundwater and may range from one year to several decades.

Although limited in number, chemical-specific standards pertaining to water quality have
been established under the SDWA in 40 CFR 141 as National Primary Drinking Water Standards
(NPDWS). These regulations are applicable to public water systems that have at least 15 service
connections or serve an average of at least 25 people daily at least 60 days of the year. NPDWS
include MCLs and MCLOs. The MCLs are enforceable standards that take into consideration

Shuman health effects, available treatment technologies, and costs of treatment. MCLOs are
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TABLE 8. RANGE OF CONCENrIATIONS, FREQUENCY OF DETECTON,
CERTIIED REPORTING LDvLT, AND BACKGROUND LEVELS FOR

SOEL. CHEMICALS OF CONCERN AT TEAD-S'

Cbemical Rang. of Frcqne=7 c Cortfcd Ron"Wg Background

Assemic 6&43-180.0 35.4 5.7 12-39

Barhsm 110-1,600 100. NA NA

Demime 0.06-2067 &1 0. M)NA

Beryllum 0.136-6.317 052 0.3 0.23-038

Cadmium 1L07-53.4 16* 0.7 c1.2-21

caromium 137-26,50 56.5 2.5 17.56

Cmwpe 3.574,890 59.7 3.82 11-58

DIDD 5.44 0.5 1.0 (TM) NA

1,3-Dlaltobcozen 2-3&-251S 2.3 059 NA

2,4-Dnicmtrotluco. 2.7-431 2.2 0.42 NA

2,6-Difltrowhowu 422-C" 10 0.40 NA

HMV 463.4*7 23 1.27 NA I
L4=d 439"-,200 39.7 4.78 9A4-250

lsrczy0.0294W&387 33.0 0.1 <0.03-032

Nlcslo 7.0.247.0 -195 428 <.7

Nktrf"-N-propylinin 2.84433 27 .0.3 (TEL) NA

RDX 4.37-C.76 2.0 .0.96 NA

Uver 0.63-13.5 19.4 OAS M.0912

Tuo" &.796-10.0 2.1 0.25 NA

TOWu Pdrearum 211-12,800 237 NA NA

llorobbnx lm 0.00 0.9 0.14 NA

1,3,S-Thlurobeoeme 2M0&6229 2.3 2.09 NA

2,4,6DTantrotcumcs 4.63-5 2.0 L.92 NA

-2.0-2X40 .4S.6 52.0 146-230

9AN vhalus arm given In ingikg-
bJRDMS, data -do Z(AW
'As repote In WeStM 1990 (CRL -Target Report ng lmt).
dAs reported in Ebow 199.

NA - otavlble
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strictly health-based standards that disregard cost or treatment feasibility and are not legally
( enforceable. MCLs are legally applicable to water *at the tap" but are not legally applicable to

cleanup of groundwater or surface water. However, they may be considered as relevant and
appropriate at TEAD-N and TEAD-S where groundwater is, or may be, used for drinking. The
chemical-specific ARARs for cleanup of groundwater at both .TEAD-N and TEAD-S will be
discussed in this section and are presented in Tables 9 and 10, respectively.

Pursuant to the SDWA amendments of 1986, EPA has promulgated MCLs for fluoride
(51 FIR 11396, April 2, 1986); benzene, carbon tetrachloride, 1,4-dichlorobenzene, and trichloro-
ethylene (52 FR 2569 July 8, 1987); cadmium, chromium, nitrate, nitrite, selenium, and
tetrachloroethylene (56 FR 3526, January 30, 1991; effective July 30, 1992); pentachlorophenol
(56 FR 30266, July 1, 1991; effective January 1, 1993); and antimony, benzo[a]pyrene, beryllium,
bis(2ethylhexyl)phthalate-, dichloromethane, nickel, thallium, (see Tables 9 and 10). A National
Interim Primary Drinking Water Regulation (NIPDWR) has been establisued for arsenic (40 FR
59570, December 24, 1975) (see Tables 9 and. 10). NIPDWR were established for gross alpha
and gross beta radioactivity (41 FR 28404, July 9,. 1976). I Thes interim values were changed to
pr( ,xsed status in July 199i (56 FR 33050, July 18, 199i) with a final rule expected id April
1993. These values will be considered relevant and appropriate for cleanup of these chemicals in
groundwater.

"The State of Utah, under UAC R309-103, as revised July 1, 1991, has promulgated
"-Water Quality MCLa for public water systems. The majority of Utah's primary drinking water
standards under UAC R309-103-1 for the COCs at TEAD-N and TEAD-S are the same as or no
more stringent thaa the federal SDWA MCLs; however, the state standards for two chemicals of( cocern, chromium and selenium, are stricter (see Tables 9 an. 1i). The state is rc juesting an
extesion from EPA to amend its regulations for these EPA Phase 11 contaminants by relaxing
the standards in order to align itself with the federal rules (Bousfield 1992). Utah has a primazy
MCL for lead of 50 pgL; however, the Utah Department of Environmental Quality plans to
propose a maximum contaminant "action" level for lead in the fall of 1992 that will be consistent
with the federal action level (see Section 2.2.1.), which becomes effective on December 7,1992
(Blake 1992). In addition, Utah has promulgated primary drinking water standards for silver and
sulfate, which only have secondary MCLs in effect under the SDWA (see Tables 9 and 10).
Under UAC R309-103-1.1.d, Utah has set an MCL of 500 to 1,000 mg/L for sulfate with certain
qualifications. If the sulfate level of a public water system (community, noncoinmunity or
nontrasient, nonIomm unity) is above 500 mrg/l, the water supplier "must satisfactorily demon-
strate that- a) no better water quality is available and b) the water shall not be available for
human consumption from conmmercial establishments". The state also plans on adopting the
propoMed federal SDWA MCL for sulfates when it is promulgated. In the interim; however, the
Utah standards for chromium, selenium, silver, and sulfate would be relevant and appropriate for
cleanup of contaminated groundwater at TEAD-N and TEAD-S.

Secondary MCI.S (SMCLs) have also been established under the SDWA for chloride and
zinc (44 FR 42198, July 19, 1979); however, National Secondary Drinking Water Standards
regulate the aesthetic qualities related to public acceptance of drinking water. UT se standards
are not federally enforceable, but rather are intended to serve as guidelines for use by states in
regulating water supplies. Utah has promulgated SMCLs for these chemicals in UAC R309-103,
revised July 1, 1991 that are identical to the federal values (see Tables 9 and 10). These state( seondary standards are intended as recommended levels.
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TABLE 9. CIE?4CALAVPEFIRC APPLICABLE OR RELEVANT AND APPROPRIATE 1
REQUEREMOEMT (AF ARS) FOR CLEANUP OF GROUNDWATER AT TEAD-N (1ig/L)

Propose
chemical SDW9h SDWA Utah B

MCL/McL MCTJMOO.. MCLsd Value

Anemic __ _ _so

chromium 10O0/0(F_ _ __ _ _ _

Nickel _

Thallium_ _ _ _ _ _

zinc 5,000 5______ ,0001______

Bemuse 5______

Bis(24ethylhezyl)--
phthala _

[chloide 2A"001 250,001

NitritaiNltnate

Sulfate20A40P w -

RDX _ _ _ _

1,3,S-Trialtrobemzene _ _ _ _ _ _ _ _

2,4,6-Trinitrotoluene
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TABLE 9 (CO.L)

GTU underlined values indicate the ARAR or TBC for each chemical.
1SDWA - Safe Drinking Water Act.

4MC.. - Maximum Contaminant Level; MCLG - Maximum Contaminant Level Goal.
*Utah Admmnlstrative Code R309-103, effective July 1, 199L
9W - to be considered guidance.
g40 FR 59570 (December 24, 1975
A56 FR 3526 (January 30,1991); effective July 30, 1992.
"Established as an action level/MCLO, 56 FR 26460 (June 7, 1991) effective December 7, 1992.
•S7 FR 31776 (July 17, 1992), effective January 17, 1994.
tNational secondary drinking water standard; designed to protect the aesthetic quality of water (44 FR 42198,
July 19, 1979), also Utah Secondary Maximum Contaminant Levels.

"tUSEPA Offtce of Drinking Water lifetime health advisory.
152 FA 25690 (July 8, 197).
"55 FR 30370 (July 25, 1990).
Estlimated from a carcino.en slope factor for a risk of 104. The concentration in drinking water that will
result in one excess cancer death in 1 x 10' people following a lifetime exposure to contaminated drinking
water.
SEstimated from a reference dose. The concentration in drinking water that is assumed to result in no adverse
health effects following daily ingestion for a lifetime.

(
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TABLE 10. OC4JCAL-SPEClF1C APPLICABLE OR RELEVANT AND APPROPRIATE)
REQUIRIENT1I (ARAF-S) FOR a.EANUP OF GROUNDWATER AT TEAD S (pagLY

b Proposed1
Chemical SDWAb SDWA Utah ITBC

MCL/MCLG MCJJMGCL MCLi' vaiue

Meoa ____

Antimony__ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

Arsenic_ _ _ _ _ 50-

_ _ _ __iu 10 _ _

Chromium__ 10O0/00k-

Lead__ _ _ __ _ _ __ _ _ _ _ _ _ 1510~

Nickel i-i! _ _ __ __ _ _

Selenium 5Qmoo ____

Silve 100-

Thllum __ __

zinc slWo_______ ,w _ ____

Volatfie Organic

Benzene 5_____ _______

Bromodichloromethane-- w

Carbon tetrachioride ______ _______5-

chloroform -

2-ailorophenol ______ _______-

1,4-Dlchlorobenauae7s 75-

Dlcblorometbane -

N-Nltrosodiphenylamine-

Nltroso-dW--propyl- -. o
amine _______ ________

Pentachlorophcnol ____________

Phenol-

Tetrachloroethylene_ _ _ _ _ _ __ _ _ _

Trlckroeiiyln. ____ __ _ ____ ___5-
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T~bk la (Coat.)

Proposed
Chemical SD WA SDWA Utah 7BTC

MCIAICL& MCLPMOCL McLed value

Fluoride JL-.4,000

Nitrite

Nitrate -10,000-

Sulfate 2A",0 400,00P__

1,3-Dinitrobenasac - J

2,4-Dinitrotoluene ____ ___

( ~2,6-Dinitrotoluene __ _ _ _ _ _ _ __ _-- _ _ _

HWC __ - _4M

Nitrobenme ____ 17.P

RDX __ __

Tetry __ _ _ _ _ _ _ _ _

1,3,5-Trinltrobeurae _ _ _ _ __ _ _ _

2,4,6-Trinltrotolueae_ _ _ _ _ _ _ _ _

PovuclarAroiac

Naphthalene__ _ _ _ _ _ _ _ _-

Bbp(-ebylhmyl)- 5

IsopropyhmcthA 7V
phosphonic acdd_______ ______ _____

( ______~

Gross alpha is____ 1 pCwJ 15 pCi/L-
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Tabl- 10. (Cont.)J

Proposed
C hemkal SDWAb SDWA Utah TBC

MCLMCLOD MCLjMOGCL MCLsd Value

romu beta 4 mremr 4 •c ~ 4 mreM/yr

Uranium - 21 Y-

'e underlined values Indicate the ARAR or TBC for each chemical.
bSDWA - Safe Drinking Water Act,
"MCL = Maximum Contaminant Level; MC1. 0 - Maximum Contaminant Level Goal.
dUtah Administrative Code R309-103, effective July 1, 199L
"IBC = to be considered guidance.
t57 FR 31776 (July 17, 1992), effective January 17, 1992.
'40 FR 59570 (December 24, 1975).
b56 FR 3526 (January 30, 1991); effective July 30, 1992.
'Established as an action Ievel/MCLG, 56 FR 26460 (Juae 7,1991) effective December 7,1992.
National secondary dr•a.ikng water standard; designed to protect the aesthetic quality of water (44 FR 42198,
July 19, 1979), also Utah Secondary Maximum Contaminant Levels.

11USEPA Office of Drinking Water lifetime health advisozy.
152 FR 25690 (July 8, 1987).
"Estimated from a carcinogen slope factor for a risk of 10e. T•e concentration in drinking water that will ./
result In one emcess cancer death in. 1 x 10' people following a lifetime exposure to contaminated drinking
water.
56 FR 30266 (July 1, 1991), effective January 1, 1993.

"4MCL -51 FR 11396 (April 2,1986); applies to community water systems; MCLO -50 FR 47141 (November
14, 1985).
'55 FR 30370 (July 25, 1990).
T~stimat4d from a reference dose. The concentration in drinking water that is assumed to result in no advetue
health effects following daily ingestion for a lifetime.

'41 FR 28404 (July 9, 1976). These interim values were changed to proposed status in July 1991 (56 FR
33050, July 18, 1991); final rule expected April 1993.
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Pursuant to the SDWA amendments of 1986, EPA has proposed MCIs and MCLGs for
for sulfate (55 FR 30370, July 25, 1990) and for uranium (56 FR 33050, July 18, 1991; final rule
expected April 1993) (see Tables 9 and 10). The proposed federal MCL for sulfates is more
stringent than the current state MCL The EPA Regulatory Agenda states. that an MCL for
arsenic will be proposed in November 1992 (56 FR 18014, April 22, 1991). When the proposed
MCLs are promulgated, they will be considered relevant and appropriate for cleanup of these
chemic is in groundwater at TEAD-N and TEAD-S.

Utah has promulgated classifications for groundwater sources within the state based on
ambient aquifer water quality (UAC R448-6-4, effective 1989). These regulations are applicable
to "[a]ny person who [-] operates a facility that discharges or would probably discharge to ground
water (UAC R448-64.1.C). Currently groundwater sources at TEPD-N and TEAD-S have yet
to be classified by the state. Thus, the state will make a site-specific classification from informa-
tion provided by the Army on concentrations of total dissolved solids and contaminants (Barnes
1991). When such a classification is made for the groundwater at TEAD, the protection levels set
in UAC R448-6.4 would be applicable for.cleanup of contaminated groundwater at TEAD-N and
"TEAD-S. Based solely on' data provided in Figure 3-2 of the Tooele Army Depot Preliminary
Assessment/Site Investigation Final Report, it appears that the groundwater: underlying TEAD-S
will be designated Class II (Barnes 1991; EEST1 1988). Class U groundwater is to be protected
for use as drinking water or other similar beneficial uses following conventional treatment prior to
use (UAC R448-6-4.5.A). State regulations set Class II protection levels for total dissolved solids
and for contaminants based on background concentrations. The following protection levels apply
to Cass II groundwaters

( "1. Total dissolved solids may not increase above 1.25 times the background value.
2. When a contaminant is not present in a detectable amount as a background concentra-
tion, the concentration of the pollutant may not emeed 0.25 times the groundwater
quality standaid, or exceed the limit of detection, whichever is greater.
3. When a contaminant is present in a detectable amount as a background concentration,
the concentration of the pollutant may not exceed 1.25 times the background concentra-
tion or exceed 0.25 times the groundwater quality standard, whichever is greater.
4. In no case will !he concentration of a pollutant be allowed to exceed the groundwater
quality standard.'

These state Groundwater Standards listed in Table. 1 of UAC R448-6-2 (effective 1989) and the
proposed standards (UAC R448.6-2, August 23, 1991; effective late 1992) are identical to the
federal or state MCLs. However, upon classification of TEAD groundwater, they would be
applicable for cleanup of groundwater at lEAD; whereas, the MCLs would be relevant and
appropriate.

2.1.2L. Sca

There are no set maximum allowable residual levels for chemicals in soils under federal or
state law. Each contaminated site is judged on an individual basis by the state with reference to
background levels for the COCO (provided as available in Section 2.2..) as well as other criteria
as determined by the state in order to set soil cleanup levels (Thiriot 1991).

(A
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RCRA has addressed land disposal of treated hazardous wastes in its land disposal restric-
tions (40 CFR 268). For each hazardous waste, EPA has established treatment standards that are
protective of human health and the environment when the wastes are land disposed. Land
disposal includes placement in- a landfill, surface impoundment, waste pile, or land treatment
facility. Wastes may be land disposed if they have been treated with the best demonstrated
available technology (BDAT) set by EPA and meet the treatment standards. However, EPA has
determined that the RCRA treatment standards are generally inappropriate or infeasible when
applied to contaminated soil or debris (55 FR 8760). Therefore, EPA is proposing separate
rulemakings to establish treatment standards for disposal of such contaminated soil and debris.
The Advanced Notice of Proposed Rulemaking (ANPRM) for debris appeared in 56 FR 24444,
May 30, 1991; the Notice of Proposed Rulemaking (NPW appeared January 9, 1992 (57 FR
958); with a final rule published ou.August 18, 1992 (57 FR 37194, effective November 16, 1992).
The ANPRM for soil appeared in 56 FR 55160, October 24, 1991; the NPRM is expected in
September 1992; with a final rulemaking in May 1993. These will be analyzed as ARARs or TBC
when available. In the interim, EPA has developed guidance for obtaining and complying with a
treatability variance for soil and debris that- are contaminiated with RCRA hazardous wastes for
which treatment standards have already been set (OSWER Directive 9347.3-06FS, July 1989).
Alternate treatment levels are presented for structural functional groups of organics and for ten
inorganics based on actual treatment of soil and best management practices for debris. These will
be considered as TBC guidance when remedial alternatives are selected and more information
becomes available on waste types.

In the final NCP, EPA reaffirms that movement of waste within a unit does not consti-
tute "land disposal for purposes of application of the RCRA land disposal restrictions; however,
waste consolidation from different units at a CERCLA site is subject to the restrictions (55 FR )
8759). Determination of the applicability of the LDRs will depend on the selection of remedial
alternatives at TEAD-N and TEAD-S.

22.CY. OTHER GUIDANCE TO BE CONSIDERED

.22.L Goundwater

Lead. The EPA has set an action level of 15 pg/L for lead (in no more than 10% of tap
water samples) that would provide TBC guidance for cleanup of groundwater at TEAD-N and
TEAD-S. Exceedance of the action level indicates potential source water (groundwater)
contamination and, triggers the need to implement either optimal corrosion control for systems
serving <50,000 people or source water monitoring and possible treatment, public education, and
lead service line replacement for all systems. It is not equivalent to an MCL but is a treatment
technique requirement. Upon exceedance, the water system is required to collect source water
samples and submit the results to the state of Utah. Within six months of exceeding the lead
action level, the water system is required to recommend in writing to the state a proposed source
water treatmenL The state of Utah would then be required to analyze the monitoring results and
treatment recommendation to determine the technology that would be most effective at reducing
contaminant levels in water delivered to the user's tap. Follow-up source water and tap samples
are to be taken within 12 months of the installation of the treatment and submitted to the state.
The state will then establish maximum permissible lead levels in source water that the water
system must maintain. It is assumed that remediation to these maximum permissible lead levels
would be required.
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In the absence of federal- or state-promulgated ARARs, or in the case where ARARs
are not adequately protective EPA states a preference for Office of Drinking Water (ODW)
Health Advisories (HAs) and RfDs for systemic toxicants and SFs for carcinogens (USEPA 19881
53 FR 51394, December 21, 1988). REDs and SFs are available from the EPA IRIS database
(USEPA 1992a) and/or the EPA Health Effects Assessment Summary Tables (HEAST) (USEPA
1992b).

2-Qawoophenoh 1,3-Dinitrobemene HMX, Isoprox;&A phosphonic acid; Naphtba-
lene; Phenol; RDX; 2,4,6-Trinitmtoluene; Zinc. EPA has set lifetime drinking water HAs of 40;,
1; 400; 700; 20, 4,000;, 2; 2; and 2,100 for 2-chlorophenol, 1,3-dinitrobennene; HMX; Isopropl
methyl phosphonic acid; naphthalene; phenol; RDX; 2,4,6-trinitrotoluene; and zinc, respectively
(see Tables 9 and 10) (USEPA 1992c). These values are calculated assuming that an individual
receives 80% of his expsure from sources other than consumption of drinking water. If a risk
assessment at TEAD-N or TEAD-S indicates that 100% of a person's exposure to these chemicals
would come from drinking water sources, corrected values would be S times these given values.

Estimates of acceptable concentrations in drinking water for the remaining chemicals of
concern (see Tables 9 and 10) were derived using Rfls and SFs from IRIS (USEPA 1992a) oa
BEAST (USEPA 1992b) as followw

knomethane EPA has classified this chemical as a Group B2 carcinoen.
Using the equation given below and an oral carcinogen potency factor of 0.13 (mg/kg/day)"
(USEPA 1992a), a concentration of 0.27 pg/L in groundwater may be calculated that would =aul.
in cne excess cancer in 10' individuals.

qj* x 2

where

C,, Concentration in water only, calculated to keep the lifetime
risk below 104 following ingestion of drinking water alone;

70 - Assumed body weight of an adult, kg;
1 0x = Selected riskle.e
qj* = Carcinogenic slope factor for humans (mg/kg/day)'; and
2 - Assumed daily water ingestion rate of an adult, ay.

o a.EPA has classified this chemical as a Group B2 carcinogen. Using the above
equation and an oral carcinogen potency factor of 0.0061 (mg/kuday)4 (USEPA 1992a), a
concentration of 5.7 pg/L in groundwater may be calculated that would result in one excess
cancer in 10' individuals.

2,4- and 2,6-Dinitbtoluee. EPA has recently issued a SF for both dinitrotoluene isomes,
based on a study using technical grade DNT. EPA has classified both isomers as Group B2
carcinogens. Using the above equation and the SF of 0.68 (mg/kglday)" (USEPA 1992b), a
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concentration in groundwater of 0.05 pg/L may be calculated that would result in one excess
cancer in 10( individuals consuming 2 L of water per day.

N-Nitrwodipe f EPA has classified this chemical as a Group B2 carcinogen. Using
the above equation and an oral carcinogen potency factor of 0.0049 (mg/kg/day)'I (USEPA
1992a), a concentration of 7.1 pg/L in groundwater may be calculated that would result in one
excess cancer in 10' individuali

Niu 4(-propiylamine. EPA has classified this chemical as a Group B2 carcinogen.
Using the above equation and an oral carcinogen potency factor of 7.0 (mg/kg/day)" (USEPA
1992a), a cncentration of 0.005 pg/L in groundwater may be calculated that would result in one
ecess cancer in I0' individuals.

Nidtrabene. The guidance value is derived using the equation given below from an oral
reference dose of 5.0E-04 mggAW y (USEPA 1992a). An acceptable concentration (CQ) in
drinking water of 17.5 pg/L is calculated. The RfD for nitmbenzene is still available on IRIS, but
is currently under review by the RED workgroup (USIPA 1992a).

2
where

C.V Concentration in water that will result in no adverse health effects follow-
ing ingestion of contaminated drinking water alone, in pg/L;'

RED = Reference dose, in mg/k3day
70 - Assumed body weight of an adult, kg; and
2 - Assumed daily water ingestion rate of an adult, LWIay.

Tetryl (TdnitopbenyinethylnItramine). The guidance value is derived as above from an
oral RED of 0.01 mg/kg/day (USEPA 1992a). An acceptable concentration (C.) in drinking water
of 350 pg/L is calculated.

1,3,5-Trinihabenzene. The guidance value is alerived as above from an oral RED of
0.05 pg/kg/day (USEPA 1992a. An acceptable concentration (C.) in drinklng water of 2 pIg/L is
calculated. The RE Is calculated using data obtained from studies with 1,3-dinitrobezene.

22. Sail

Lead. EPA has recommended cleanup values for lead in soils based on studies of blood
lead levels in exposed children. The EPA OfFice of Solid Waste and Emergency Response
(OSWER) Dhvctive 9355.02 suggests a cleanup level for soils of 500-1000 ppm lead. In addition,
for assessing the risk from exposure to lead in the soils at TEAD-N and TEAD-S, EPA's Up-
take/Biokinetic Model can be used, upon approval of the EPA Regional Project Manager (RPM).
The model provides a multimedia exposure approach to estimate the percentage (may vary from
region to region) of the exposed population (children, ages 0-6) with blood lead levels above a
critical value of 10 P/IdL
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Polaudear aromatic hydrocarbons (PAHS As an interim guidance, EPA Region TV has
adopted a toxicity equivalency factor CTEP) approach for carcinogenic PANs based on each
compounds' relative potency to the potency of benc[a)pyrene. Upon approval of the RPM for
TEAD-N, the following TEFs could be used to convert the concentration of each PAK to an
equivalen oncentration of benroaipyrene: 0.01 for duysene 0.1 for benz[alanthracene and
ben objfloranthene; and 1.0 for and benrn[ajpyne (USEPA 19924 The oral carcinogen SF
for benzo[a•pra is given in Table 13.

Total petroleum hrocarbons (MICs). Unfortunately, no ARARs or TBC values arc-
available to determine cleanup levels for TPHCs in ioils.

In the proposed RCRA Hazardous Waste Identification Rule (57 FR 21510, May 20,
1992; fina rule expected April 1993), EPA has proposed two approahes for determining if Hstr
waste and contaminated media are subject to the hazardous waste management requirements
under subtitle C of RCRA. The first approach establishes cncentration-based-exemption crite,
(CBEC) for listed hazadous wastes, wastes mixtures, derivatives, and media (including soils and
groundwater) that are contaminated with certain RCRA wastes. The se oond approach established

aacteristic" levels for the listed wastes in leachates as is performed under the current Toxicity
Oharacteristics rule for an expanded number of toxicconstituents (ECHO - Expanded Character-
istics Option). Both criteria are human health risk-based levels. TI* proposed rule states that
(57 FR 21498) EPA believes that CBECMCO can be used as preliminary remediation goals
(ARARs) for RCRA-listed wastes at CERCLA sites. The proposed CBECIECHO values are
provided as potential TBC guidance for cleanup of COCa in soils at TEAD-N (Table 11) and at( 7TAD-S (Table 12). Site background levels where available for the COCs at each site have also

-been provided in these tables for comparison and also as potential TBC. There is currently
significant discontent among state regulators concerning these approaches. However, if and when
these values are promulgated, they could be applicable for cleanup of RCRA-listed contaminants
at these sites and possibly relevaut and appropriate for other COMt in contaminated soils at the
sites.

In lieu of using any of the criteria presented in this report, cleanup levels for the CO~s in
ontaminated sils at TEAD-N and TEADS may be determined by the USATHAMA contractor

performing the RI using a site-specific risk assessment approach and the appropriate RiDs or SFs
given in Table 13 for TEAD-N and in Table 14 for TEAD-S. The methodology outlined in
RAGS (USEPA 1989) or the Preliminaty Pollutant Limit Value (PPLV) methodology of Rosen-
blatt and Small (1981) may be utilized to quantitate exposure pathways and risk to individuals
fom exposure via the pathways of concern at a particular site. EPA Region IV has also provided
the folwing interim guidance to be used in determining the risks associated with dermal
exposr e to contaminated sok a) dermal absorption factors of 1.0% for organics and 0.1% for
norgancs; and b) soil to skin adherence factors ranging from 0.2 to 1.0 mg/cm2 (thes factors

differ hro RAMS, based on new data (USEPA 19924 Again, approval of the RPM for TEAD-
N and TEAD-S must be obtained for using these factors in the risk calculations.

23 ACnION-SPECIRC ARARs

When remedial alternatives have been selected for TEAD-N and TEAD- action-specific
ARARs will be analyzed and provided under separate cover.

(
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TAME 1 POTENTEAL TBC GUIDANCE LEVELS FOR CXEANUP OF
CONTAMINATED SOILS AT 7EAD-N

RCRA RCRA Site
aiemical CBEC ECHO BacVrud

flezyium 0.3 0.1 MY'

Chromium 400 10 30

Load 50 1.5 15

Nk*ka 1,000 10 7

Zinc 1,000 700 40

Z4-Dhntrotohznc 0o2(0.7) o.05 NA!

2,&-initrotolu 0u2 (( ) 0.0S NA

SNA NA NA

RDX NA NA NA

1,3,5-Trinittobenzae 4 0.2 NA

2,46-Trinltrotoluene NA NA NA

Benzo[ajanr 0.05 0.01 NA

Benzoj[apem 0.2 Om NA

Beno[bfluorantbem 0.1 O.0. NA

Qbzyea 10 0.02 NA

"Value in this ODlum are 71ir 1 CBEC (conattion-based empton arteria) for soils proposed i ne -

RCRA hmrdous, waste idmntifiction rule (57FR 21510, May, 2062N finad rue mexted April 199) Vale
in parentheses in this colum are zempdon Quantation Critri (EAQ When a CBEC islbelow the EQC
the eemption demonstration must achieve an actual detection limit uhat is at least as low as the specified
*Values In this OlUMn we the mmdmm contminat eaon for the Toxicity 0e ( O

.ERpanded Charctuerics Option) for lachates proposed in the RCRA hazardous waste identification rule
(S7 FR 21510, May 20, t final rule expected April 193).
'Concentrations of Inorpnis in solts in Tooele County from Boemren, I.0. and Sbacklette, .T, 198L
ND - Not detectable

"NA - Not available
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& TABLE 12. POChNI DAL TBC GUIDANCE LEVELS FOR CLEANUP OF
CONTAIUNATED SOULS AT TEAD-S

RCRA RCRA site
Chemical CBEC ECHO Backgound

Arsenc 20 512-39

Barium 11000 200 R

Beayllim 0.3 0.1 0.2340.3

Camim40 0.5 <1.2-21

Chromium 400 10 17-56

Copper NA NA 11-58

Lead 500 1.5 9.4-250

Mercwy 20 0.2 <0.0340.32

Nickel 11000 10 <2.7

(Sflve 400 20 0.09-lL.
zinc 11000) 700 46-230

1,3Dintroeame 80.4 NA

2,4-Dinltrotoluen 0.2(0.7) Us0 NA

Z,6-Dknitrotolue 0.2 (0.7) 0.5NA
HMX NA NA NA
RDX NA NA NA

Teizyl NA NA NA

1,5-ulltobaus4 02NA

2.4.6-TuiirWOtolue NA NA NA

DeuOzea 40 05 NA

Nlroo-i--popM2in 0(W.) 0.01 NA

Tuichlroethyha 100 0.5 NA
TO d(mHkgb NA NA NA
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TA.ME 12. CoL )

RCRA RCRA Site
al cal CBEC ECHO Bakground

Srosag' mglsb

DDD 5 0.1 NA

DDD 5 0.1 NA

"VA=ue in this column are TMwr 1 CBEC (cocentratlon-bed exemption criteuia) for soils proposed
in the RCRA hazardous wamtidentification rule (57 FR 21510, May 20, 1992; final rule expected.
April 193) Values in parentheses in this column are xempton Quantigation Crteria (EAQC When
a CBE is below the =.E-th exesmptiono n mist chive. an actual detection limit that
is at lesmt as low as the specified EQC.
bVaum in this column are the maimum contaminant concetrtion for the Toxdcity Cha'acteris
(ECHO -Exmpned -ttics Option) for leachates proposed in the RCtA • ous t
identificaion rule (57 FR 21510, May 20, 1992; fina rule expecte April 1993).

round metal c. cebam in soil (Ebas 19.92
m Not avdable
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TAMLE 13 13 RNENCI DOSES (IFD REF'ERENCE CONCENTRAI1ON.%
AND CARC1MOGEN SLOPE FACMO8S (S FO R(EICJ

D~rEIEDIN SIOiS AT TEAD-N

Juabalaion inhalation Wegh-!l-d-
C2mic Oral RU)' IRL* Oal sip SF Evidm

(sfmgklay) (mg4wx' (sag jktAby) (Mgftmay)4 Cm

Dhzyulum S.OE-34* 4.3E+OOr &40E+Ort B32

Choaudm (V) OE4W NDS 4.10E+0l! A

Nickel 2.OE-O? ND -ND

2.4-DhultotoUems- 62&011i - 2-..

Z6-Dlbtotolkwat 6.SE-O1' B2 -

(RDX 3.OE-Or LIE-010 C:

Z4,A-Triniftotaluef 5.OE-04 3.OE412 C

B~i~jatbac~e-.-ND -B21:

Beao~jpres - 5.79E+OOV 6.IE+00f B2:

B~o~jfuoanhee -ND B 2.'

- -y ND B 2'

*RfD - Chronic Reference Daom
*RfC m Chronic RefimeeneCcerao.
SF =C~arcinogen M--eFctc

F ram =JIS (UISEPA 199Ua)
'Frau BEAST (USEPA 19M.).
'ND -Not determýnd
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F~TAILE 14L R~RENCM IDOSES (RFD), R19EMEECE CONCIHNTRAMMNS
AND CARONOGEN SLOPE FACTORS (SIP) FOR'CHEaDCAIS

DETECrED IN SOIL AT IEAD-S
LIuhalamo Inhalation Weight-of-

Ordi Wa O SIP SP Evidence
aai (0utag~g~Y) (nasA.) (uiiglk~ay)4  (mig/kgylay) 4

Armenic 3-OB-044d - .OE+O1' A

Blelyflium 5.OE-03 - 4.3E+O 8.40E+oo, B2

Cadmium 5.OE04 - ND3  6.1OE+OO' BI

Chromum (V) .OE.03 - ND 4.1OE+O1* A

Copper --

Miuruz 3.0E.04' 3.OE-04t  D
Nickel 2.OE-O? ND -ND

zinc 2.OE-011 D

1,3-Dinltrobcnemie 1.OE04 -- D

Z,4-Dinitrotohmme- 6.8E.Oi1, B2
2,6-Dinitrotoluee 6.8E.O1l B2

IHMX 5.OE-0 -- D

RDX 3.OE.030 .~ ..... 1 C

Teixyl IO-2

1,3,5-Trinitrbenzen 5.OE-OT -

.2,4,&Tzintrotoluene 5.OE-04 - 3.OE-0' C

Bern. - 2.9E.02' 2.9E-O1 A
Nitroso"d-N-propylamizae . . - 7.0E+004 -B2

Tdceldoroethyleme B2
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( ~TABLE 14t Cloot

Inhalation Inhalation Weigdc-d
Oral Wa RfC OWa SP. SP Evida

aimmiral (mgftlday) (main') (mgft a)ý4  (mg~my)1  a

DDD -- 2A4E-010 B 2

aRfD = Chronic Reference Dome
b R[C = Chronic Reference Cnetain
*SF - Carcinogen Sle Factor.
SRead as 3.0 time 17
From WRS (USEA 1992a).
From HEAST (USEA 1992b).
'ND -Not determined
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APPENDIX A

Indicator Chemical Worksheets

NORTH AREA
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WtlCKIET %(-I& SCORING FOR INDICATOR CHEMICAL SELECTION: CONCENTRATIONS IN WATER

CNUSIME SITE: tdn Graurd Water Co/) Surface Water C(JL)
C/M/i Low Nigh Repres. Low Nigh Ripres.

ANTIMONY (METALLIC) U 0.0112
ARMENIC, INOCRGANMIC 8 0.0052 0.1100 0.0027
BA1IIJ3 N 0.0230 0.4NG 0.0610 0.0610
IINZALDENT0E N
illEm C 0.0008 0.0016

INZO(A)PnEIE C 0.0000
5NRI1 ALCONOL N0.0000 0.0KG 0.40000

BER1LLIUN 0.0002 0.0016 0.0005
0ISC2-1111YN.EXL)PTHTALATE 3 0.0100 0.7900
WT"lU, SEUL PSTNLATE N
CADMIWU 0.006O
CNLOROFOX 3 0.0020
CUCIfNIUlfII) N 0.0050 0.0519 0.0050 0.0150
CtUINIW(VI) a 0.0050 0.0519 0.0050 0.0150
CYMIN (ON-) N 0.0100 0.0100
OICNLOROETITLENE. 1,2-T- N 0.0112
DINITIROTOLUEaE, 2,4- C 0.0075 0.2000

INITIOTOIUENE, 2,6- C
FLUORATNTNE N
FLUORIDE N 1.0000 1.0000 1.0000 1.0000
NEXANITO-OI,3,5-TRINITRO-1,3,5-TRIAZINE 5 0.0010 0.2750 1.0000 1.0000
MANGANESE H
HIRMty, INORSANIC 1 0.0002
NICKEL (METALLIC) N 0.0050 0.2940 0.0050 0.0200
NITRATE N 1.0000 1.0000 1.0000 1.0000
NITRITE N 0.5200 3050.0OO0 1.1800
OCTANTRO-1O,3.5,7"TETRMAITRO"1.3.5.7-TETRUAN 0.0122 0.0252
OCT11 PTIMALATE, 01-m- N

v MRON 0.0010 0.0030
POL1NLORhINATED IPHIENYLS C

"SELINIUM N 0.0062 0.0088
SILVE N 0.0002 0.0026 0.0002( TTACILOROETLlI[NE N 0.0011
TNALLIUN (IN SOLUBLE SALTS) * 0.0034
"TOLIUNE N 0.0020 0.0130
TIRICILOROETUAIE, 1,1.1- N
TRICOOETNTLEN * 0.0011 0.0476
TRINIT1OSENZENE, 1,3,5- N 0.1000
TUINITROPNENYLMETUMITRANINE N 0.0010
TIINITRoTuEm, 2,4,6- i 0.0010 0.0374
ZINC (METALLIC) N 0.001 2.435 0.001 0.08

(
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VORKUINIET V-lb 11CORNuG FOR INDICATOR CNEMICAL SELECTION: CONCEfTRATIONS IN $OIL AM SEDIMENT

CINMuw.E SITE: tdn SoI t (mg/kg) Sodfium: (u/gf)
C11118 Low Nigh Repro&. Lowe H1g0 gape.

ANITIMNYW (METALLIC) N9
ARSENIC, INORGANIC a 6.4790 25.3410 10.0000

IIRU 50.0000
lUNZALDENlm 0.11.00 2.3000
swimE C 0.0000 0.0000
u(am)pyuEI C 0.4400 04400
hBuRL ALCONOL N 0.000 0.00011 0.0000
UmLlIW 3 0.2970 3.0000 0.0700
*I3(2-EUTNEXTL)PNTNALATE a 9.670 4.590
IRITYL NEUYL PNTNLATE N0.5000
CADNfIU 3 0.6210 7.292
CILOROFOI U
CNMIUIII) UN 346050 217.7030 5.5000
CUNININ VIM ) 33.6050 217.70310 5.5000
dM10N ON-)
SICIPLOMOETITLIE.11 1.2-T- N
011111 TOUU1. 2,4- C 0.5100 110.0000
Stull-TUEE 216- C 300.0000
FLUOMXT1NM U 0.090 0.6100
LU10RIN U 1.3000 1000.0000

NEXAIIIRO13,5.TRINITRO-1,3.5-TRIAZINE 3 1.6730 1000.0000
MNGANSIESE x
NERIRT INORGANIC N O*5m7
NICIlEL (METALLIC) N 5.0A0 81.9240 5.1000
NITRATE N 3000.0000 4000.0000
NITRITE1 N 8.8100 1080.2900
OCTANTDR-1 *3*S.7-TETRAMITUO-1.3.5.T-TETA 1.2760, 95.2000
OMT1 PETUALA~T, 01-k- N0.0400 -0.1400
Puma. N
POLTCKLORINATED 3IPIIENTLS C 0.0190 0.2170
1011111 N 0.0800 5.4000
EuNISIS 1 5.9150
l 5L~l N 0.0200 0.20001
TEUm- OEULN N

* TNALLIWM (IN SOLUIBLE SALTS) *0.0350

TUINITUOKUENZN 1,3,3- N 3.5030 90.0000
TU1MITRNUYPINTETNYLNITRAMINE N
TRINITAOTOLUENE, 2,4,6- 3 2.2650
ZINC (METALLIC) N 53.6 2072.002 16 16.2
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IlaMMETl V-2 CNinS FOR INDICATOR SELECTION: TOXICITY DATA

CUIIUWE SITE: tdm TO CLASS WU AIR

ANTINOUY CNETALLIC) NC 4.001-04 NA

ARSENIC. INORGANIC PC NA 5.001401

sUZADiIYDIc 2.901-02 2.01E-06

BEN3AL1N NC 3.009-01 VA

BERYLLIUM PC 4.30140O 8.406*00
NC 5.001-03 NA

ll$(2-IINYLNEXYL)PNINALATE PC 1.401-02 NA
VC 2.001-02 NA

WMTI IEMZYL PNTNLATI aC 2.001-01 NA
CADIbI PC VA 6.10940

VC 5.061-04 NA
CNULOR0U PC 6.101-03 5.101-02

NC 1.001-02 NA
CNRNflCiI) NC 1.00140 *A

CUESIIIYI)PC NA 4.109401
VC 5.001-03 NA

"CANIE (CM-) NC 2.001-62 NA
oicuLaRInwTLENE, 1W2-?- NC 2.001-02 %A

otiNIRTwOLUIENE 2,4- PC 6.561-01 NA
DINITNOIOLUINE, 2,6- PC 6.301-01 MA
FLUORANTNEIII NC 4.00E-02 NA
FLUORINI PC 6.001-02 NA
UIXANYDUO-1,3,S.T3INITRO-1,3,5S4RIAPC 1.101-01 MA

NC 3.00E-03 NA
MINIANEE VC 1.001-01 4.001-06
mo1303?. INORMAIC NC 3.001-04 3.001-04
NIZKEL CNIIALLIC) NC 2.001-02 MR
NITRAT NC 1.6OE140 NA
3113111 VC 1.001-01 NA
OCTANYODO-1.3,5S.TT MITRANITRO3,5,NC 5.001-02 NA
OCT11. PIITlALATR. 01-9- NC 2001E-02 NA(Plow01 NC 6.0011-01 NA
POLYCULOIZNAIWD ZIPUNEMLS PC 7.700400 NA
"PRENEI NC 3.001-02 NA
SELEN5VII VC 5.001-O3 LA
SILVER NC 5.001-03 NA

IEIACLOCIIYLNINC 1.001-02 NA
YNALLIIN (IN SODISALTS)
TOLUENE NC 2.001-01 4.001-01
TUICHLOM1TUANI. 1,1.11 NC 9.001-02 1.009+00

TRINITMOIUNIN. 1.3,5- NC .001-05 NA
TitINITROPUNYUUNETOLNITRANINE NC 1.00E-02 NA
TRINITROTOLUENE, 2,4,6- PC 3.0011-02 BA

NC S.001-04 NA

ZINC 01ITALLIC) NC 2.001-01 RA
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APPENDIX B

Indicator Chemical Workaheeta

SOUTH AREA
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LEMMS? W-la SCORING PO INDICATOR CNENICAL SELECTION: CONCENTRATIONS IN aMT

UNIIIUANK SITE: tdm Grourd Voter (00/1) Surfa Wacer Umt* t
C/11/11 Low Nigh tinpr. Low nigh sepres.

UCNPTNN 0.0215 0.7500
ACKTONE I LOW0
ANTURACEIM v 0.0030 0.5740
ANTIMONY (METALLIC) N 0.0069 0.1430 0.0034 o.0034
ARSENIC, INORANIC 5 0.0031 20.0000 0.00m 0.10010
"RMa, 0 0.007 0.970
uiam C o.0003 Lem
113M1% ALCOU. 0.0050 0.0m9
IN3YLIUM1 a 0.0002 0.0500 0.0010
6S11(2-ITUTLNOMT)PHTNALATE B. 0.0020 0.5100 002
UmonIF CU ORCWNE ANE I Law
MUTTL IENZIM PIIINLATE N 0.0020 0.012

mmi.0.0046 0.0473
CARBON TETRACULMIDE 8 0.0170 0.0690
aILORUEN m N 0.0001 0.0004
COLOaPORN a 0LO0OS 0.021
CNIAOVIU1111111 C 0.0010 0.0026
UoUPiEnaL., 2- o em LOWm

pNNW IU(IIl) 1 0.0050 1.8050 0.0050 0.0114
g~lmllWUVm) a 0.0050 1.8560 0.0060 0.0114
tmE.. 0- N 0.0050
CYANIDE (U-) N 0.0100
CYCLOUEXSANUE N 0.0100 0.0900
No C
UK C
INIT a
3Z3ONCU0Ps UTAI 8 .0024.
SINUTY PNTUALATEN
D ICULORBNIEN2EUE 1,2- N 0.0002 0.078

* ICKGROMEIIZ . 1,4- 0 0.0004 0.1230
DICNLORMEOAN, 1,1- 9 0.0002 0.0020
DICOILCOETIWLEE, III- a 0.0002 0.0004

* ICULOITuTLE, 1,2-C- N 0.009 0.0029
D ICULOEUTUYINE.11 1,2-T- N 0.0019 0.0029
DICNLOEONETNAME a 0.0062 0.0716
OICULOPUANE, 1,2- a 0.0004
bIuEim. PITIWMATE N
watNIIessUEnRE, 1,3- N 0.10010 0.0095
DIuITNOTOLUEIE 2.4- c LO 0.0 1111181
DINITEOTOLIUENS 2,6- A 0.0163 0LOW0

* ETETLUUNZU - 0.0012 0.0P7
",UJORAlN~lEN N 0.0051 0.077
IIIAORIM N 0.0200 1.2000
PUIGRISE U. 0.1330 100.0000 1.0000
NIXNYu O.1-,3.5-TAINtTIT3-3,5-T3IAZINE 5 0.0019 0.0158
INSANUSEM N

mummiy, INOIANIC N 0.0006 0.0009
MERhYL ISOINUTY KKTONE0

* NPUTULIN v 0.014 3.7200
91021. OWEALLIC) 1 0.0050 0.IM5 0.0050 0.1059
01=19 0.603 40.0000 1.0000 1.0000
m1Tinim GA0RY2 14.0000 0.0400 8.6m0
NITIUENwam 0.0066 40m67
NIIUOMD-0i-UPROPYUANIN, 11- C 0.1157 0.1196
NITUOUIDIPUNNTUMNiE, 0, C 0L01W
RIOTIrOLUIE, 0- a
OCTANYSWl,3,5,7-TETEAITRO-1,3,5,7-IEIAU 0.01 16 0.0126
OCTY PlITNALATE, III-11- I
ENJAITamLOPI 1. 1.05a0L0W0LO0

PIEI U0.0060 0.0410
* pIE a 0L11M 0126

UL~0 0.0033 0800
1iVE 0.0002 1.0000 0.0002 0.0200

MERACIUUTUANW, 1,1,2,2- C
TETRACILORETNYLUME 0 0.0000 0.0059
UALLI. (IN SOLUfLE SALTS) *0.0024 0.0047
Tal.1NE 1 0.0004 0.0194
TRICIPLROTUPAE, 1,1,1- 1 0.0002 0.0016
TRICPLUOEOINUAIE, 11,82. 0.0001 0.0002r lICm.UIETUIxLmI 0.0003 0.0100
TIviNTUEnaUnEm, 1,3,9- N0.0005 0.0096 0.0043
TUINITUOP1INTLHETNWLUITRMINE N 0.0012 0.01"0 0.0056
TRNINTEOTLUNE, 2,4,6- 3 0.0009 0.029
WAMItK (SOLUBLE SALTS N 1.1700 121.0000
IANMIWM, METALLIC. 0
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maim, miumin 4 .0m0 LOW00
ZINC ENETALUC) 0.0010 114.0000 0.0010 0.04M0
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WETV-lb SCORING MR INDICATOR CUIIICAL SELECTIONS ~CONTUATIahS IN $ILu AM WIMEN

C000119 SITU: td. Sol Cff4/ko) smdtmm (90/g)&C/N/S Low Nigh Rawes Low Nigh Awm.
ACMPOITIEU11 N 1.1800 15.400
mill N 0.8m3 6.7m0

ANmUACM N 0.7590 1.51
IIITINM OW ALLIC) N
AMUIC, INORSAUIC 6.4300 180.0000 9.2640 27.57
sEiW 110.0000 1600.0m

UKC 0.0060 2.670
3211. ALClS. N

ImuEILI I 0.1m6 6.3170 4.36 0.4610
UISS(2-TUYINUMXT)MPUTN TE 8 0.4470 1.580

UIIO RIKUT1IAW a
BUM SUI PUITILATE N070
=111111 S 1.0m0 53.4000 2.2W0 3.2100
mu. TETRACUL0RWID I

C11.1m1111111 a 4.530
CllhNIRTMANK C

LOUPIENL*1M. 2- K 3.0100 5.520
cNIswKiIZ) M 1.3720 2650.0000 5.2660 260.0000
C11MNIECV) B 1.3726 26M0.0000 5.201 260.0000

CYANIDE (CM-)N
CCTL0IWIUEO N
DI c 5.4400
on C 2.520
SOT 52.6100

DIPIUTL PISTUALATE U 0730
SICULORUNM1UNE, 1,2- If 0.0473
SICIIORUUIU10, 1.4- 50.7m2 3.340
*WULOOET1WM 1.1-
DIULORIUTIITLUIE1, 1,1-
SIIcLCIUGT1111.111 1,2-C-N( ICULORUITULUN, 1,2-T- N
DI~CuLMmlIB l 0.0060 0.004
DICULOUPUOPINE, 1.2-3
DIKUINY PITNALATE N 9.0000 20.0000
DINiTROýuuN, 1,3- N 2-3W0 2.5150
DIUITUOTOLUENS, 2,4- C 2.7000 4.5100

* DIUITIMOTOUMENE 2,6- C 4.2=0 4.4420
* EUYI3nvulla N 0.0230 2.390

VLUI0ANT111 N
FLIMMUD. M 0.4460 12.3000
FLUORIDE U 4.5020 1000.0000 26.25f0 711.7300
NUXANVtO1D-t3,5-TRINITE0-.3,5-TRIAZINE 8 4.3730 4.7400
NANAIIU N 26.5670 3450UD
Mmmay. smfbahic M 0.0290 "385.7100 0.5m2 4.6510
WTIN IUolUTI lK 0.0190
MAAONTIALI-EN 0.550 41.6W0
UICIL CNUTALLIC) N 7.0000 247.0000 9.,0360 25.7673

NITRATE U 4.6900 1000.0000
3173373 N 31.2140 2358.9170
11IIUUUIOE N 0.9010 9.1150
NITANOS-0I-N-PROPYIUNINEU- C 2.51W 3-30W
MI anSWIpNUSYUNIE N- C CAM01
UI1UOTOUUI. 0- N 13.7000 14.3910
OCTAUIDRO-1,3.5*7-TETRAIITUO-1 ,3.5,7-TUTRAU 4.630 4.8m0
CCIVI MUTULATE, 31-U- N 1.970

pUU~e~I~upI.a S 1.1100 $.5RO0
P~IU. U3.3400 3.520
pym. u5.3500 5.7600

1515DM N39.4620
SILVUN 9 0.0430 13.500 0.90m
TUTACULORGUTUAUE 1.1.2.2- C 0.0030 0.3m2

TIALLIUM (IN SOLUBLE SALTS) 34.6420
TOUM. 0.0150 1.2040
TRICNLIRCOUTINE, 1,1,1-N( iUIULORCTNUE, 1.1,2- 5
TUIONARIUTIFTLEME 0.0050
TRINITOUUN ZeNU, 1.3.5- N2.0960 2.2900
TUINITROPMuNYIUTNTLVITRANINE M 3.7960 10.0000
TRIUITNOTOLIENI1. 2,4,6- 11 46.300 5.0050
URANIWI (SOLUIIL SALTS) N
VANMILSI. MTALLIC NU2.5410 81.7110
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liltOUTLLI) U2.0000 2M0.000 125.3370 329.2730
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WOEXSIE W-2 5U1CRNG FOR INDICATOR ILECTIONz TOXICITY DATA

cleft"M flit:l tth TOE CLASS . N All

ACNMAPPINN NC 6.001-02 MA
LOETOI oc 1.0011-01 NA
ANTNmMCS NC 3.001-0M NA
ANTINOMY (MIALLIC) NC 4.001-04 NA
AMUIC, INORGANIC PC Sh 5.006401

NC 3.001-04 NA
BAR1UW NC 7.001-61 $.0O1-"
81101101 PC 2.901-02 2.90140215211.I ALCUM VC 3.001-l1 mA

KRYLLIWI PC 4.301#00 11.401+00
NC 5.001-45 NA

Si3(2-ITNTLNENTL)PTNALATE PC 1.401-u NA
NC 2.001-U2 NA

1101IKOLOGTMASE PC 1.301-0 NA
ac 2.015-u NA

WiTL.NT PUITUATI NC 2.0501m NA
CANIN PC NA 6.10140

NC 5.0011-04 NA
CARBON TETRACKGRZN PC 1.301-81 5.301-02

NC 7.601-04 NA
CNLUU2IN K 2.001-U2 2.001-U

CNLIOMON PC 6.101-U3 5.101-02
NC 1.001-Uz NA

CNLOROETNAW PC 1.301402 6.3015
CNLOROPNOLR , 2,. NC 5.0011-U NA
CWNMUNCIW(I) NC 1.00140 NA

C U.IWVI) PC NA 4.10141+
NC 5.001-0 NA

camL 0- NC 5.0011-a a
CYANIDE (UN-) NC 2.001-ft NA
CYCLONEUAMGII NC 5.001400 N
m~ PC 2.4011-41 NA

DOE PC 3.4019-01 NA
DOT PC 3.401-01 3.401-01

D1~PC 11.401402 NA
VC 2.0011-02 NA

DIWTIL PITNALATE NC 1.001-01 MA
SICMRNLUUUNZN 1.2- VC 9.001-Uz 2.001-0
DICNLORUIINZIMI, 1&4- PC 2.4011-02 NA

NC NA 7.001-91
DICNLORaITVAN, 1,1- VC 1.0011-01 5.001-01
DICNLOMERY1TNIE, 1.1- PC 6.001-01 1.20140

VC 9.009-U NA
OICNLOUITNYLENI, 1.-C- KC 1.001-02 *A
DZCRUVORETNYLENE. 1.2-i- C -2.0011-02 NA
DICNLUWTmfNm PC 7.501-03 NA

NC. 6.001-02 3.001+40
6ICNLOOMPUMAN 16.2 PC 6.801402 NA

wC NA 4.001-U3
011311 PNINALATE 1C 11.009-01 NA
IINIiIU EI, 11- C 1.001-0 NA
DINIiROTOLUENE* 2.4- PC 6.501-01 NA
DINITUoTOMEN, 2.6- PC 6.801-01 NA
mITITLINENIM Nc 1.001-01 1.009#0
FLUJRANTUNIM NC 4.009-M MA
PLLfIN NC 4.001-UZ NA
P1.10013 VC 6.001142 NA
NIXANVDWIo.3.5-iuItzIuoT-1.3.5-RIhAPC 1.101-01 NA

NC 3.001-U OR
ANAMNEU NC 1.001-01 4.001-04

ma~n", INOGhEUIC oc 3.001-01 3.001-04
NEIlY IsoWTTL oION NC 5 -001- 5.001402
NAI'STIAINI VC 4.001-U NA
NICKEL ONEVALLIC) NC 2.001402 NA
NITRiATE K 1.601400 NA
UiTRtiV NC 1.0011-01 MA
111 1 m 9 RIC 5.0011-06 L2001-5( NRITO-DI-N-PRGPYuIN1W, Il- PC 7.001.O0 NANITROSODIPUINTIINIE, Il- PC 4.901-03 NANITNOTOLUMI~, 0- VC 1.001-02 NA
OCTANYDRO-1 ,3.S.7-iTiRAIiO-1.3.5.NC 500142O NA
OCTYL PIOTNLATI. 01-0- VC 2.001-02 Sh
PENTACNLOMPI11NOL PC 1.201-01 NA

VC 3.001-02 NA



Paml. M 6.0w341 N
nIU NC 3.31-w N
ULKno sc 5.4ft-U NA

UTUIACNUBWOM,.1..22 PC 2.63t-01 2.009-01

TUILIs IUN i UOLUa SALTSM9
lOLUS NC .6-0 4.63-I1
TUICULUIIgTIWI 1,1,1. N 9.003-02 1.003.6
TRZCNLONUUTA, 1,1.2- PC 5.71-02 S.71-02

aC 4.0ft-U NA

TIMINRIUUENUIt 1.30.5-N 5.601-05 N
TRINITUOPuEMMuINlITaminE NC 1.001-U N
TNIUIINTOLUMi1 2,4,6- PC 3.OO3- NA

NC 5.001-04 N
UWaflE (WUUUL SALTS) NC 3.003-0 NA
VAUIN,~ln ETALLIC NC 7.001-0 NA
XEiE nm aN NCxm 2.003.6 N
ZINC OWuLJLI NC 2.00141 NA
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EIA V-3 RISKFACTUR$ RLATIVE RISK bv M A - GRO

I01CATES NO DATA. NAN INDICATES 90 T091CITY VAUE.

CNIMUwN SITE: tds Sitg

*1141-- 2UYLMUI 1-.301-0217.199-02
1.159-01 1.8511-01

SISC2-TUNUTLN)MONTNALATIE 1.131-02 9.701-U3
Cara TITRIUCULORIU 4.011-45 7.611-6
SIINLUUUIUI. 1.4- 201-05 2.531-U
1min1 2.841-0 2.43-U

2IAVIUU-1,3.5-TRiNItUO-t.3.5-TUIAZIE 1.741-0 1.401-U
TUIUITSOTGUENE., 2,4*6 8.881-04 7.5-P
DICuwmmONKwuN 5.71-04 4.59-P
SOIM ICULGRUINETAW 4.16E-04 3.561-04

*ICILOIOETUTIEI, 1.1- 2402-34 2.05-"
*ISUUOR1U 1P 1.721-4
CNmL uuý 11 1- .I71-m
NITGOODIPNWILANIN. 0- 6.371-05 5.491-0
CNLORMJTNANK 3.3K-0 2.010
SIcULOMIPUMI. 1.2- 2.73-U MIE-U5
TRICNLIUEgTUAnE 1,1,2- 1.141-05 9111-O6
TITRAcUCMETMIIE.- 1.1,2.2- *0.001100 *.0014U
DOT *O.UO1.0O 0.00140
m * 0.0U010 *.N.00

we* 0.00140 0.001400
ANEMIC. IUSANIC NA NA
Om lNIIcvI). NA NA
gpmiu NA, NA

TOTAL RIK FACTOR 1.171#00 1.00140

A-87



UOWEKa V-3 RISK FACTOSS R ELATIVE RISK by MIA *PC GROW

W" INDCATES NO DAA. NAN INDICATES 00 TOKICITY VAUE.

OSIWNAE SITts tds SUR-Z a

NERYLLw 4.301-03 q. )O
5smi-ETiITLmt(T uts"LTa 2.60-05 .4.171-0
b~cmLSOWUTLUN. 1,1- * 0.001.00 0.001.O0
aILOMO *O... 0.00Ew901'"
DINlTRTOLUENE. .4 0.001+00 0.001400
NITUOSUDIPIINTLMUE.K U-O-O * *40 g.aj
DIUITS01OUUUI 2,4- 9-0001040 0.00940
CULSUIUAI 9 .001405 0.00140
DIcULONOUUIE.1 1,4- *0.00940 0.001400
OICULUOPROPM. 1,2- *0.00140 0.00140O
NUZANVDE0.1.3.5-TR1UlT30-1,3.543MIAZlU1 O .00140 0.00400

DICULUEONETNME 0.001400 0.O01405
TtT3ACIILU mrfl , 1~..-*0.00940 M.ORON
*ITNOUO-I-N-PROPILMIN, 0- 0 .00... 9.081.04

FUMP I M0 .006600 4.00540

WE 6.00140 8.004600
SENZIinii 0.006400 0.40040
OOi MO0.014 0.001#00
DRCNWICKOLOWSAMET 9 .001400 0.00140O
CARBON TRTRACMMLOKD 0.001400 0.00140
TRNITIROTOLUENE, 2,4.6- * .00140 0.001400

ARSEIC, INORGANIC NA NA
clMONlUN(vI) NA NA
CAONIEN N A NA

TOTAL RISK FACTOR 4.33903 1.00140
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umWcKuuE W-3 RISK FACTORS ULATIWE RISK bYNEMIA - PC QWP

* INDICATESI NO DATA. NAN INDICATES No ToICIT VALIE.

CNEIIWI SITE ttb IOIL

uumLUt 2.721401 4.451-01
MITMOSO-01-N-PIOPYLANINE, N- 2.31140 &.7-01
DINITROTOLUIEII 2,4- 3.0714 5.031-02
DINITROTOLUMMNE 2.6- 3.0I1.O0 4.M-02
m 1.31140 2.141-02
DOT 3.571-01 1.45-02

MUACSPNEI'D 6.621-01 1.0K9-a

NEXANINaO-1.3,5-TRINITUO-1.3.5-TEIAZIE S.24E-ol 8.501-05
TRIMITMOTOLUJI. 2,4,6- 1.501-01 2.461-0
DIINLIUIINZENE 1,4- 3.029-02 1.311-03

-7.6U3-02 1.261-43
T11TRACUOROTUNAM, .122 6.44[-U 1.069--U
CULOROOM 2.74-0 4.53-U
115C(2-ETNILU(TLIITNIAATE 2.219-02 3.61-04

ITUIIII M 11NNYLANIE. 0- 3.961-03 6.499-5
DICNLOONgTNAWI -7J5OE-4 1.14-U
IRDMICNLORMETL40 * .on*"0 0.00146

RIUICLUO1NMNU 1.1,2- O.01.0 0.00140O
0I8UNOULOMMTAIE 0.001400 0.0029000

CARMON TERACKLCIJS1 * 0.0114OO0.OJOE*O
CNLORUITEAIII * 0.00140 0.00140
OIUUOOPROPMII. 1,2- * 0.00140 0.00140
ARMEIC, INORGANIC NA NA
cNoNItoKvi) MA NA
CAhINh -NA NA

TOTAL RISK FACTOR 6.101401 1.001900
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woKsuI w-3 tuK rWc1as a ELATiWi am by HwlA - Pc amp

0* ZUSICATIS NO DATA. NUA IMICATES NO TOKICITY VALUE.

SERYLLIIM 1.98POD 1.009400
aILcOW m * 0.001400 0.001400
11l(2-ITUTLNEXL)PITUALATI 0.0o140 0.001400
MITROS0IPNENL*INE, N- *0.0m140 0.00"m0
DINITNOTOLIVENI 2,6- *0.00140 0.001400
IICiSLOEOIUTUAI * .00140 0.0014
OT *0.00140 0.00140
UMMICULOROINTNAME 0.001400 0.001400
MITCl0EPI ow 0.001400 0.00140"

T~itcILOROTUAN 1,1,2- * .001400 0.00140
TRIIITNOTOLLNES. 2,4,6- *0.00140 0.001400
DiUNUOCULOIECITRAINE 0.001400 0.001400
mENuZ. 0.001400 0.001400
DICKGLOOITULU., 1.1- cop 0.040 .00140
MITIOUO-Dl-U-PROPTLMNIM, N- 0.001400 0.001400
CAMII TETUACNMIEIS 0.00140 0.001400
m* 0 .00140 0.00140

CULOROVTUADE * .00140 0.00140
UXN IDEO-1.3.S-TRINITRO-1,3.5-TtIiAZINI * 0.001400 0.001400
DIc.MOROPROAaiI 1.2- * 0.0040 0.001400
001cam it * 0.001400 0.001400
OINLREZ.1- 0.001400 0.001400
*INiTNOTOLUEM, 2.4- 0.00140 0.001400
Mmaxc, Iumuuzc *A NA,
CUinIIIICv1) NA NA
CADNIIII NA %A

TOTAL RISK FACTOR 1.901400 1.001400
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W=Msup W-4 ERISK FACTORS & RELATIVE RISK by NOIA - VC OW
f"INDICATES NO DATA. NAO INDICATES NO TOIECITY VALUE.

(A&MERIC, sma"AmiC 6.67144 5.99-91
URAN11N (SOLUBLE SALTS) 4.U3114" 3.621-01
FLUOERIN 1.671445 1.30-011
ZINC (IUTAURIC) 5.709142 5.121-05
CNROIrv VImt) 3.771442 3.39114
ANTINOIW (METALLIC) 3.575002 3.211-03
SIIWIU 2.009002 I.SM--6
IRURIUUINZENE. 1,3,5- 1.91101 1.714-45
NITRITE 1.140662 1.42-0
CARBON TUTRACOLORI3 9.8"1413.064-04
DINITRUGENZNEK, 113- 9.501*01 2.546-04
CAhhIUM 9.411*01 a.10"-04
NAPISTXALUE 9.301*01 Sam4-06
NIIUDSEUZ111 7.5"10 6.74641
TRINITROTOLUIE, 2,4,6- 5.929m0 5.32-04
sista-E1TRWLEXLWIM SUNALAT3 4.051401 3441-04
IELKN113 4.006#01 3.11-04
FLIORhU 3.001*0 2.709-44
NITRATE 2.50941 2.3104"
CULOEOPIUUOL 2- 1.601401 1.4411-04
DM113N 1.391*01 1.2f1-04
ACEWNAPUTEN 1.251+01 1.121-04
3ERYLLI1I 1.00141 5.9114
NJVOIL (METALLIC) 8.811*00 7.92145
NEXAMrIDO.1.3.5-TIINITUO-1.3,5-TRIAZIE 5.271+00 4.72-05

PYWE4.01140 3.67143O
PINACNOUUEN..3.201*00 2.181-05
NIRQT, NCUSMIC3.001*00 2.M1-0U

ANTIEACUIE 2.911*00 2.629-0
CULGOORMP 2.321400 2.52-05
FLUORANTITNEI 1.931400 1.74t-05
TRIMtl@RaPUENTNMTITLM1T INE 1.904040 1.711-45
ICK ONIctiI) 1.851*00 1.611-U5

DICNLUIONETNANE 1.1%1600 1.071t-05( ~XTLWE.NIXIII 1.001*006:14

DICULIOaUNZENE, 1.2- 8.671901 7.71-06
1iTCnLOIUL 5.9011-01 5.30-06
CYANIDE ONU-) 5.009-01 4.4w146
rimI ENZYL PTUNLATE 4.101-01 3.48146
ACKTONS 3.001-01 2.70146u
DICNLOIOI1IIYLENE, 1.2-C- 2.901-01 2.61114W
OCTAirWIDR13.5,7-TETRANITRO1,3,5,7-ruwA 2.52E-01 2.211-06
EIONODIOILOROMETNANE 1.60E-01 1460
DICULOROETNTLENE, 1.2-1- 1.451-01 1.301"
01RNONOIE1I 1.20E-01 1.001-06
CESOL, 0- 1.00-01 3.91-07
TOLURE 9.71-02 3.7211-67
Sam* ACOO 9.671-02 5.61-07
PUNL 6.836-02 6.146-07
TRICNLUOETNANE, 1 11.2- 5.001-02 4.491-0
DICNLOROIIUTLIENE, 1.1- 4.441-02 3.99-07

-- DICNLORUITUAN, 1,1- 2.801-02 2.52-07
CKGROSEUNUEN 2.001-02 1.001-07
CYCLOUEXANOWN 1.301112 1.621-07
IUICN"LUOTIIum 1.1.1- 1.716-02 1.601-07
11131 MINIM1 IsN IS 0.001400 0.00140
NITIOTOLIENI 0- *0.001400 0.001400
Do" * 0.601400 0.01b"
NAWANDIR11 @ .001*0 0.001*00
3111111 PUTNALATE 8 .001000 0.001*0
VANAIRIII METALLIC 0.001000 0.001*0
OICTYL PUTNALATE, 01-1- *0.001*0 0.001*40
DiNUTY PHINALATK G .00100 0.00140
DICNLORUPIWPIE. 1,2. NA NA
DICILOUOENZINE, 1.4- Na I(TOTAL RISK FACTOR 1.11140 1.001*00
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UORESNEE W-4 RISC FACTORS & RELATIVE RISK by MEIA SgC ar

--- INDICATES US DATA. NUN INDICATES MO TOXICITY VALUE.

CNENNAWE SITE: tdaI.. ~ R

ARSENIC, INORGANIC 3.33E*02 6.129-01
NITRITE 1..3.5 160-0

FLUIORIDE 1.671*01 3.061-02
ANTINONY (METALLIC) 8.501+00 1.56E-02
NICUL (METALLIC) 5.2910 9.721-03
SILVER 4.0014001 7.3491-03
CUROUMl~cVI) 2.2UE400 4.191-03
NITRATE 6.2S1-01 1.151-U
TRINITROPMENTLNIT1MTITRAIIINE 5.601-01 1.031-03
ZINC (METALLIC) 2.359-01 AM3E-04
BERYLLIUN 2.00-01 3.671-04

alsCZ-1EITNLNEXTL)PUTNAATE 1.001-01 1.841-04
CNROMIIISCIII) 1.14.-02 2.09-U
DICNLOROMTNANIE * 0.0000100 0.001400

ACKTNK 0.00E.00 0.001400
DICULOROETNTL INE.1-C- * .@01*00 0.001400
uvmumi 0.006+00, 0.00100
OCTANWID-1,3.5,7-TETRANITRO-1I.3.5,7-TETRA- 0.001+00 0.00140
NITUUEIENE * 0.001400O 0.001400
.ROMDo gIaLOROGUVIaI * 0.001100 0.001400
SARIWI * 0.00140 0.001400
DicNLoRTuyLENE. i.2-T- * 0.001400 0.O0010
NAPNTALEW * 0.001400 0.0014001
DUBRCMOCNLORONETSNAE 0 .001400 0.00100
NEXAJIYO-1.3.S-TRINITR-1,3.5-TRtAZINE * 0.006+001 0.001400
CRESO, 0- * 0.001400 0.00140
PENTACKNWRNENOL 0.0O0140 0.001400
TOLUENE 0.001400 0.001400.
ANTNIAM * .0O0140 0.001400

BENZYL ALCOMO * .001400 0.001+00
FLUIORANTUINV 0.001400 0.001*00
PIWIOL * 0.001400 0.006+00
CARBON TETRACULORIDE * 0.001000 0.001400
TRICKLOOITAmE. 1,1,2- * 0.001600 0.001400
XYLENE, IUXTWE : O.oolEoo @.00i*@@ 7
DICNLORUCISNZUNE, 1,2- * 0.001+00 0.001*00
OICULOROETNANE. 1,1- * 0.001400 0.0064100
CYANIDE CMN-) * 0.009+010 0.001400
CNLOROBEIZEIE * 0.001400 0.001400
TRINITROTUENE, 2,4,6- * 0.001*00 0.006+00
CYCLOUUIAONE * 0.001400 0.00140
CNLOROPNOL, a- * 0.001400D 0.001400
TRICNLOSOINANE, 1,1,1- *0.001*001 0.001400
CADMIUM 0.001+00 0.001400
NETNYL ISCIUTI KEOE .001400 0.001*00

MEOT.IORAIC *0.001400 0.001400
NITRT&UEI, - .* 0.001400 0.001b"
DINITROWNZENE, 1,3- * 0.001400 0.001400
DOT * 0.001400 0.001#00

ETNL3UI* 0.001400 0.001400
NANGANUEW 0 0.041+00 0.001400
BUMY UIEYL PMTINATE * 0.001+00 0.009400

SIETNYL PETHALATEI * 0.001400 0.001400
ACWUNAlTWKE * (G.00140 0.001400
VAIIADIIN. METALLIC * 0.001400 0.001*00

CKROOR 01N O.O*w OP
TTACNLOrifoEuri t- * 0.001400 010014000

ODIuST PUTNALATE 4.00014010 0.001400
FIRNG AMO 0.001 16001400

FWUOR1110 0.009+00 0.0014000
URANIUM (SOLIULE SALTS) *0.009+00 0..006#W
DICNLOROWUOPANE, 1.2- 0 NA NA
SICIILOROENZENE, 1.4- * NA NA

TOTAL RISK FACTOR 5.S45102 1.001400
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WOSKWWEUW-4. RZSK FACTORS & RLATIVERISK by MEDIA- MC MW

INDICATES NO DATA. OMNA INDICATES NO TOXICITY VALUE.

CISSPIAMI SITE: tdm SOIL RR

MERCUhY. INORGANIC 2.UE+07 6.215-01
CWI3ONI(VI) 5.30E+06 1.311-01
ARSENIC, INORGAIC 6.001405 1.7111-02
CAMIIM 1.073405 3.051-03
TRINITROUOMENRN 1,3.5- 4.58E+04. 1.311-03
OIROIIIUKCIII) 2.63E+04 7.56E-04
DINITIONSPZENE, 1,3- 2.5211404 7.1711-04
NITRITE 2.3611+04 6.7311-06
BARIUM 2.291404. 6.521-04
NITROBENZENE 1 .831+04 5.2311-04
FLUORIDE 1.671.01. 6.M3-04
ZINC (METALLIC) 1.4211404. 4.051-04
NICKEL (METALLIC) 1.214E04 3.5211-04
VANADOIUM, METALLIC 1.*171+01. 3.3311-06
TRINITROTOLUENE9 2,4,6- LOOP"01 2.061-04
NITRATE 6.259+03 1.78-06
DDT 5.221*03 1.4911-04
MANGANESEI 3.451*03 -9.114-05
SILVER 2.70E+03 7.709-05
NEXAiIYDRO-1*3*5-TUINITWo-13,5-TRtIAZIUE 1.591403 4.53E-05
NITROT0LUENE, 0- 1A*91403 4.251-05
BERYLLIIUM 1.2611+03 3.60E-05
CNLOROPIIENOL, 2- 1.1011+03 3.1511-05
NAPNTNALENIE 1.04E1.03 2.971-05
TRINITROPNENYUIETNI'LNITRAMINE l .001403 2.=5-05
OILOROFORN 4.531+02 1.29-05
PLUJOPNE 3.061402 8.771-06
ACENAPUTNENE 2.573402 7.321-06
"ItmE 1.92E+02 5.481-06
PENTACKLOROPUNOL 1.1614102 5.251-06
OCTYL PIBINALATE. 01-N1- 9.651401 2.811-06
OCTANVDRO-1.3.5.7-TETRANITRO-13.3.57-TETRA 9.741#01 2.78E-06
BISCZ-ETUYNEMY)PNTRALATE 7.90E#01 2.25E-06
ACETONE 6.7211401 1 .92-06
DIET~lL PINALATE 2.501401 7.131-07
ETNILSUINZEE 2.39E+01 '8fO

DIIIUTYL PUTNALATE 7.001400 2.0011-07
TOLUEIE 6.471*00 1.8511-07
ANTURACENI 4.501400 1.231-07
BUML BUMY PUTNATE 3.961400 1.148-07
DICMLOROIWTUNE 1.57E+00 4.471-06
XYLENE, MIXTURE 1.241*00 3.52E-08
DICNLOROSENZINE, 1.2- 5.221-01 1.491-06
MITiNY isomIUS UETOS 3.801-01 1.011-OS
CARBON TETRACNLORIDE * .001400 0.001400
DIRNCLRT1AI * .001400 0.001600
IIICLETNE 1,*1 .001400 0.001000
DliCULO-iITYNiW4 112-T- O .001400 0.001*00
CNLOROSENZENE * .001400 0.001400
BRONODICNLOROMETKAIIE * 0.001400 0.10011400

DICNLOROITNANI. 1,1- * 0.001*00 0.0011*00
TETRACNLOROETNTLBK * 0.001400 0.0011*00
TRICNLOROITUMNI 1.1,2- * 0.001400 0.001*00
SELENIN 0001400 0.001*00
MENlL ALCONOL O .001400 0.001+00

DICULORGITNILENI. 1.2-C- * .001*00 0.001*00
CYCLOUEWUNONK * .001400 0.001400
ANTIMONY (METALLIC) .001*00 0.001*00
DICNLOROITUILENE 1.1- * @001.00 0.001*00
URANIUM (501133.1 SALTS) * 0001.00 0.001*00
CMum. 0- *o.oOuPOO o.0oou#o
FLUORANTNINE * .001*00 0.001400
CYANIDE CUN-) * .001.00 0.00&400
DICNLON010OPANE, 1.2- * NA * NA
DICIONOSENZENE, 1,1.- NA MR

M OAL R1SK FACTOR 3.51E+07 1.001*00
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*UOEKUUIIT-4 RISKFACTORS &RELATIVE RISK bV NEIA KCUMW

INDICATES NO DATA. NUN INDICATES NO TOXICITY VALUE.

CNUUWINE 8111: 2dm SEDIN a

ARSEIC. INORGANIC 9.191+04 5.151-01
CNROUIflCVI) 5.201+04 2.911-01
iuaw, uINORANIC 1.559+4o a.mu-OZ
SELENIUNI 7.A11403 4.423-02
CADMIUM 6.423103 3.601-02
ZINC (METALLIC) 1 .653+B 9.221-3
UICXEL (METALLIC) 1.291.3 7.2-3-

FLUOIDE1.21103 ?.I"1-=
CNIOfIhIIIII) 2.101442 1.411-5
SILVER 1.81M40 1.021-0
UERTLLIIN 9.22E#01 5.171-04
ACElUM * 0.001400 0.009400
ANTNRACENE * 0.001400 0.001440
NITIOUENZENS * 0.001440 0.001400
BUML SINZT PhiNLATE *0.001440 0.003400
TRIUITNOTOLUENE 2,4,6- 0.001440 0.001400
DICNOROUIUTIMI * .O~ 0.0 40 .0014400
DOT * .00144 0.00340
iYLEM ntxIWE DA0W0N4 0.001400
SMANI * .001.00 0.001400
OIClomomea ZE. 1.2- *0.001+00 0.003400
NITRtOTOUDENE 0- * 00140O 0.003440
METHYl.IUTL sm n KToNE * .003400 0.003400
CNLOROPIINOL 2- 0.001400 0.003400
CAUMO TETRACNLORIDE * .OE0014 0.001400
TRINITROPNENTLNETNTLNITUAMINE 0 .003400 0.003400
DIBROMOCNLOROMENANE * .00140 0.001400
FLUORINE * .001400 0.001400
TRICNLOROETNANE, 1,1,1- * .001400 0.0010400
PYRENE 0 .001400 0.001400
DICNLOROETNYLENS. 1,24--0 0.001400 0.00300
OCT1 PUTNLATE, 01-N. 6 .001400 0.001400
CIILOR0EIIZENE *0.003400 0.001400
B15C-ETNWLIEXYL)PUTNALAT11* 0.001400 0.001400
BROSIODICULOROMETNANE *o.OOuPOO o.o*O0
DIITIWL PHTNALATE O .003400 0.001400
DICULORCETNANE 1,1- * .010 .001400
PUENIO - .001400 0.001400
TETRACNLOROETITJLEIE 0 .QE0014 0.001#00
TOLUENE 0 .0E0140 0.001400
TRICNLOROETUNI.ME 1,1,2- * .001400 0.001400
NITRATE 0.009+00 0.001400
TRINITROUENZENE, 1,3.5- 0.001400 0.001400
NVxwmWo..3,5-TRINITXO-t.3.5-TRIAZINE 0 .001400 0.001400
BENZYL ALUMNOL - .00140 0.001400

NAPtITNALEME 0.00140 0.001400
DiiCnLOROINYLDENE 1.2-C' 0.001400 0.00100
ACENAPNTNENE * 0.001400 0.001400
CYCLONEXAMNOI 0 0.001400 0.001400
OCTANYDRO-13.S.7-TETRANITRO-1,3,5.7-TITRA 0.00140 4.001400
ANTIMONY (METALLIC) * .001400 0.001400.
ErTNYLUENZENE 0 .00140 0.001400
DICNLOEOETvnYLN 1,1- 0 .O00140 0.001400
VANADIUM,9 METALLIC * .003400 0.001400
URANIUM CEOLUMLE SALTS) 00.001+00 0.001400
NITRITE 00.00140 0.0014w

CSUM 0- 0.00140O 0.001400
PUJITACNLOOPIENO. 0.001400 0.001400
FPUIRANTNEN 0 .001400 0.001400
DIWUTYL PNTNALATEI G .00100 0.0094a1
CIANIO (Cal-) *0.0019*00 0.00140
CNLOROPORN 00.001400 0.001400
MNGANIAESE * .OE0010 0.001400
DINITROsENzEIIE 1.3- 0 .00140O 0.001400
DICNIOROPEOPANE, 1.2- 1 A A
DICNLOROUENZWI 1,4- V A NA

TOTAL RIK FACTOR 1.781405 1.001400
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UDECUUT W-6 RAPIK & RLATIVE RISK by fhIA M C MWS
mm INDICATES NW DATA. HNAN INDICATES NO TONICITY VALUE.

W12 SRno0 lIOIL SEDIN AIR
CNUWUM SITE: tdo an ami R~ RANK Alt RANK RR RANK RE Sam

ACENAPUTNIEU 1.1211-04 22 * 0.001400 7.3211-06 28 * 0.001.O0
ACETOE 2.701-06 41 * 0.001400 1.M2-06 34 * 0.009400
ANTURAKI 2.621-05 29 & 0.001400 1.211-07 40 * 0.001000
ANTINOSI (METALLIC) 3.21E-03 6 1.561-02 5 * 0.001400 * 0.001400
ARSENIC, INORSNIC 5.991-01 1 6.121-01 1 1.71E-02 3 5.151-01 1
muRIll 1.251-04 21 * 0.001.00 6.5n1-04 9 * 0.00110000

I I I ALUUNOL 6.695-07 49 !0.001400 * 0.00140 * 0.00E.00
SEYL8NJ.991-5 23 3.671-04 12 3.6011-05 22 5.179-04 Il'

11180-1T1WIEXLWUMOTNALATE 3."11-04 16 1.348-04 13 2.2511-06 33 * 0.001400
, m m rICULOROMETIWE 1.4411-06 44" 0.001400 * 0.001400 * 0.0014000

Wml UNl PUIPuLATE 3.68E-06 40 *0.001+00 1.141-07 41 * 0.001400
CODIUMI 8.501-04 12 *0.001400 3.051-0S 4 3.601-02 5
CUMSO TSTRACNLGRIOI 5.36-04 10 * .00140 * o.001.00 * 0.00l40O
ClIU.O111011N111 1.10-07 54 *0.001+00 * 0.001400 * 0.001400

4 AmOP 2.531-05 30 * 0.0011400 1.291-05 26 * 0.0011400
CLiROPUEmO, 2- 1.4411-06 2 * *14PO3.590 230*0.001400
CUSNISIIII) 1.691-05 33 LOSE-0S 7.561-04 6 1.461-03 90

CUROUNIWC) 3.391-0S 5 4.19E-03 8 1.511-01 2 2.919-01 2'
aREIm, o- A. -8.9-07 47 * 0.001400 0 .. OU~ * 0.001400 0
CIANIDE cCN-) .4.491-06 39 * 0.001400 * .0014O0 * 0.001400
CTCLOuE(AllmI 1.6211-07 55 * 0.001400 * 0O001.0 * 0.001400
DOT * .001400 00.001400 1.491-04 17 * 0.001+000
01 W __CU.ORONETNAN 1.0811-06 0 .001401L 0.001400 0.001400
OtKIUT PITIWLATE 0.001400 '0.001400 2.0011-07 35 0 .001400
DICRLORUIINZENI, 1,2- 7.M9-06 37 O .001400 1.491145l "4 0'O01400-
DICNLOROSSNIN, 1.4-; NA NA NA4 NA . A' MA NA NA'
DICIU.OROTIWE, 1,1- 2.52E-07. 53 0 .001400 0 0.001400 0.006#00
DICNLOROITYLENII, 1,1- 3.9911-07 52' 0.001400 0 .001400 0.001400 0
DICNLORITNVLIE, 1,2-C- 2.6111-06 42 * .001400 0 .001400 0 .001400
DICNLOROETNTLEIIE, 1,2-T- 1.3011-06 45 0 .001400 0 0.001400 0.001400
OICNLOROMETIWII . .071-0 34' 0.001400 . 4.4711-011 42 * 0001400
DICNLOW~ROANE, 1.2- NA N1A' UA NA... NA NA' MA NA
O IETNT. PNTIWLATE 0 .001400 0 0.001400 7.13E-07 35 * 0.001400
DINITROSNDZENE, 1.3- 8.541-04 I1 I 0.O01.00 7.1711-04 7 * 0.009+000
ETNTLWINZIEN. 7.391-06 36 00.009400 6.1211-07 36 * 0.001400
FLUORANTNENE 1.74E-05 31 0 .001400 0 .E0O10 * 0.00100 .1
FLUORINE 2.70E-04 18' 0.006+00 11.7711-06 27 * 0.001400

1LOt .501-02 3 3.061-02 4 4.75E-04 11 7.161-OS a
NIXANTDIO-1,3,5-TRINITRO-1,3,5-TRIA 4.73E-05 25 * 0.0011400 4.53E-05 20 * 0.001400
MNUIISNISE * 0.001400 * 0.001400 9.8411-05 18 * 0.001400
MoomOY, INORGANIC 2.7011-05 25 0 0.001400 5.21141 1 3.691-02 30
NITNIL ISCIUTYL KETONE * 0.0011400 0 .001400 1.081-06 45 * 0.O#00100
NAPETNALEME 8.361-04 13 * 0.001400 2.9711-OS 24 * 0.001400
NICKEL MEALLIC) 7.92E-05 24 9.7211-OS 6 3.5211-04 13 7.221-OS 70
NITRATE 2.251-04 19 1.151-OS 9 1.78E-04 16 * 0.001400
NITRITE 1.62E-OS 9 1.601-01 2 6.7X1-04 3 * 0.0014001 0
NITROBENZENE 6.741-04 14'* 0.009+00 5.2x1-04 10 * 0.001400
NITR0TOLUEN, 0- * 0.001400 0 0.0AW0N . 4.251-05 R1 0 0.001400
OCTAJVItDO-1,3.S,7-TETRANITRO-1.3.5, 2.261-06 43 * 0.001400 2.71-06 32 * 0.001400
OCT12. PNTNALATI, 01-11- * 0.001400 * 0.001400 2.811-06 31 * 0.001400

MINACKLOROPINDIOL Z. m s 2.81 270.001400 5.251-06 30 * 000.00 0
PIlow 6.1411-07 5so 0.001400 2.6211-07 37 * 0.005400
py 3.671-05 26 00.001400 5.4811-06 29 * 0.001400
512.13101 3.591-04 17 * .001400 * 0.9011400 4.421-02 4'
SILVER . 1.801-O 7 7.341-OS 7 7.701-05 19 1.021-OS 100
T1TRACNLOROETNTLUNE 5.30E-06 38' 000.#00 0 0.001400 0 0.001400 *

6OUE .721-07 48 * 0.009+00 1.851-07 39 0 .001400
TRICNLOERITAN, 1,1,1- 1.601-07 56 0 0.0011400 * 0.0011400 0 0.001400
TRICUPLOROETUNENI 1,1,2- 4.49E-07 51 * 0.009400 * 0.001400 * 0.001400
TRINITROSENZEINI, 1,3,5- 1.761-OS 8 1.511-01 3 1.311-OS 5 * 0.o01400
T1111N1T 231PNIUTUIIMTITRAIIINI 1.711-05 32 1.OSE-03 10 2.551-05 251 '00.00 0O
TRINITROTOLUENI, 2,4,6- 5.3211-04 15 * 0.001400 2.1161-04 15 0 0.001400
URANIIUN (SOLUBEL SALTS) 3.62E-01 2 * 0.001400 0 0.0011400 0 0.001400
VAMIIADWI METALLIC 0 .001400 0.0.001.0 3.33E-04 14 * 0.001400
ZYLINE, MIXTURE 8.991-06 35 ' 0,001.0 3.521-0l 43 * 0.001400

ZINC (METALLIC) . 5.1211-03 4 4.31E-04 11 4.0511-04 12 9.221-OS 6
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List of Abbreviations Used in Cost Estimates

LF linear foot
EA each
LS lump sum
M-Hrs man-hours
CY cubic yard
SY square yard
AC acre

B
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Table B-1. Operable Unit 5, Site 17: Institutional Controls, Cost mtinmang Worksheet
(-30% to +50ý Level) (All costs are rounded to nearest significant dollar
value and adjiud to Jauiary 1993 basis)

L Toa Capital Costs
Total

Unit Cost Capital
Cost Component Unit Qualtity (5) Cost (5) Notes

A. Direct Capital Costa (includes labor, equipment, and materials)

1. Access Control Fence LF 2,100 15 31,500 Means

2. Corner Posts EA 4 85 340 Means

1. Gates EA 1 800 800 Means

4. Braces EA 10 30 300 Means

Total Direct Capital Co 32,940

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering and Design iS 5% 1,650 Experience

2. Few/Permits iS 10% 3,290 Experience

3. Contingency LS 15% 4,940 Current Level
of Detail

Total Indirect Capital Costs 30% 9,880

Total Capital Costs (Direct & Indirect) 43,000 (Rounded)

II. Annual Costs

Present
Worth a

5%
Discount

Quantity Unit Annual Rate for
Cost Component Unit per year Cost (S) Cost (S) 30 Years Notes

Maintenance Labor M-Hrs 16 25 400 6,150 Experience
Estimate

Maintenane Material LS 1 250 250 3,850 Experience
___stimate

Total Annual Costs 650 10,000 (Rounded)

GRAND TOTAL (CAPITAL PLUS PRESENT HIM
WORTH OF ANNUAL COSTS)
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Table 8k-2. Operable Unit 5. Site 17. Soil Cover, Cost Estimating Worbheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

L Total Capital Costs
Total

Unit Cost Capital
Cost Componet Unit Quantity ($) Cost (S) Notes

A. Direct Capital Costs (micludes labor, equipmnt, and materials)

1. Haul and Place Soil CY 6,500 4.50 29,250 Means

2. Ceompact CY 6,500 1.00 6,500 Means

3. Haul and Place Gravel CY 1,500 9.00 13,500 Means
2c cover

4. Sample and Analysis EA 20 400 8,000 Rust E&I
for PCBs

Subtotal-Capltal (Labor, Equipment, and Materials) 57,250

Additional Directs (S of Above Items)

1. Mobilization IS 5% of items 1-4 2,900 Experience

2. Dust Control iS 10% of items 1-3 4,900 Experience

Total Direct Capital Costs 65,050

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering iS 5% 3,250 Experience

2. Fees/Permits ILS 5% 3,250 Experience

3. Contingency LS 15% 9,800 Current Level
of Detail

Total ndirect Capital Costs 25% 16,300

Total Capital Costs (Dired & Indirect) 81,350

There are no annual maintenance or operating costs for this alternative.

)
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Table 3-3. Opeiuble UnitS5, Site 17.- Stilization, Cost L .sdmating Workiheet
6(-30% to +50% Level) (All corn are roundea to nearest signficant dollar
value and adjwted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Componen Unit Quantity ($) Cost ($) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)

1. Excavate CY 13,000 1.45 18,850 Means

2. Mix Soil and Cement CY 16,250 50.00 812,500 Means

3. Replace Mixture CY 16,250 20.00 325,000 Means

Subtotal-Capita (Labor, Equipment, and Materials) 1,156,3S0

Additional Directs (% of Above Subtotal)

1. Mobilization LS 5% 57,825 Experience

2. Dust Control LS 5% 57,825 Experience

Total Direct Capital Costs 1,272,000

B. Indirect Capital Costs (% of Total Direct Costs)

(1. Engineering and Design LS 5% 63,600 * Experience

2. Fees/Permits iS 5% 63,600 Experience

3. Contingency iS 25% 318,000 Current Level
of Detail

Total Indirect Capital Costs 35% 445,200

Total Capital Costs (Direct & Indirect) 1,717,200

There are no annual costs for this alternative.
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Table B-4. Operable Un't 5, Site 17. Landfill Disposal, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost component Unit Quantity ) cost () Notes

A. Direct Capital Costs (includes labor, equipment, and materials)

1. Excvate CY 13,000 1.45 18,850 Means

2. Load and Haul to Landfill CY 13,000 33.75 438,750 Means

3. Landfill Testing Truckload 800 400.00 320,000 Rust E&I

4. Backfill CY 13,000 5.50 71,500 Means

5. Haul and Place 2" Gravel CY 500 9.00 4,500 Means
Cover

Subtotal-Capital (Labor, Equipment, and Materials) U53,600

Additional Directs (% of Above Items I, 2,.4, and 5)

1. Mobilization LS 5% 26,680 Experience

2. Dust Control LS 10% 53,360 Experience

Total Direct Capital Costs 933,640 )
B. Indirect Capital Costs (% of Total Direct Costs)

I. Engineering LS 5% 46,685 Experience

2. Fees/Permits LS 5% 46,685 Experience

3. Contingency 1S 15% 140,050 Current Level
of Detail

Total Indirect Capital Costs 25% 233,420

Total Capital Costs (Direct & Indirect) 1,167,000 (Rounded)

There are no annual maintenance or operating costs for this alternative.
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Table B-5. Operable Unit 5, Site 17. Incineration, Cost E&dmadng Worksheet
( (-30% to +50% Level) (All costs are rounded to nearest sigiaficant dollar

value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Cenponent Unit Quantity (S) Cost (S) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)

1. Excavate CY 13,000 1.45 18,850 Means

2. Load and Haul to Landfill CY 13,000 33.75 438,750 Means

3. Incineration CY 13,000 1,50.00 19,500,000 Westinghouse

4. Backfill CY 13,000 5.50 71,500 Means

5. Haul and Place 2" Gravel CY 500 9.00 4,500 Means
Cover

Subtotal-Capital (Labor, Equipment, and Materials) 20,033,600

Additional Directs (% of Above Items 1, 2, 4, and 5)

1. Mobilization LS 5% 1,000,000 Experience

2. Dust Control LS 10% 2,000,000 Experience

Total Direct Capital Costs 23,000,000 (Rounded)

B. Indirect Capital Costs (% of Total Direct Costs)

1. Contingency LS 15% 3,500,000 Current Level
of Detail

Total Capital Costs (Direct & Indirect) 26,500,000 (Rounded)

There are no annual maintenance or operating costs for this alternative.
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Table B-6. Operable Unit 7, Site 5: Institutonal Controls, Cost Etimating Worktheet

(-30% to +50% Level) (All costs are rounded to nearest signficant dollar value

and adjusted to January 1993 basis)

L Total Capital Costs
Total

Unit Cost Capital
Cost Component Unit Quantity ($) Cost ($) Notes

A. Direct Capital Coats (includes labor, equipment, and materials)

1. Access Control Fence LF 100 is I,0 Means

2. Corner Posts EA 4 85 340 Means

3. Gates EA I 800 800 Means

4. Braces EA 10 30 300 Means

Total Direct Capital Costs 2,940

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering and Design LS 5% 150 Experience

2. Fees/Permits LS 10% 300 Experience

3. Contingency LS 15% 450 Current Level
of Detail

Total Indirect Capital Costs 30% 900

Total Capital Costs (Direct & Indirect) 3,800 (Rounded)

H. Annual Costs

Present

Worth @
5%

Discount
Quantity Unit Annual Rate for

Cost Component Unit per year Cost (M) Cost ($) 30 Yean Notes

Maintenance Labor M-Hrs 8 25 200 3,075 Experience
Estimate

Maintenance Material LS 1 200 200 3,075 Experience
___Estimate

Total Annual Costs 400 6,200 (Rounded)

GRAND TOTAL (CAPITAL PLUS PRESENT U
WORTH OF ANNUAL COSTS)

1B-8



Table B-7. Operable Unit 7, Site 5: Soil Cover, Cost Estimating Worksheet
(-30% to +500' Level) (All costs are rounded to nearest signficant dollar
value and adju:,7d to January 1993 basis)

1. Total Capital Costs

Total
unit Cost Capital

Cost Component Unit Quantity ($) Cost () Note

A. Direct Capital Coasts (includes Labor, equipment, and materials)

1. Haul and Place Soil CY 6.5 21 135 Means
(Fill hole and cover
l0'xl0' area)

2. Compact CY 6.5 2 - 15 Means

3. ]fiul and Place Gravel CY 5 9 45 Means

4. Sample and Analysis EA 1 400 400 Rust E&I
for PCBs

Subtotal-Capital (Labor, Equipment, and Materials) 595

Additional Directs (% of Above Items 1-3)

1. Mobilization LS 5% 10 Experience

2. Dust Control IS 10% 20 Experience

Total Direct Capital Costs 62a

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering, Fees, and ILS 35% 225 Experience
Contingency

Total Capital Costs (Direct & Indirect) 850

There are no annual maintenance or operating costs for this alternative.
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Table B-8. Operable Unit 7, Site 5: Stabilization, Cost Estimating Worksheet
(-30% to +50% Level) (All coss are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Quantity (S) Cost (S) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)

1. Excavate CY 20 1.45 30 Means
0

2. Mix Soil and Cement CY 25 50.00 1,250 Means

3. Replace Mixture CY 25 20.00 500 Means

Subtotal-Capital (Labor, Equipment, and Materials) 1,780

Additional Directs (% of Above Subtotal)

1. Mobilization LS 5% 90 Experience

2. Dust Control IS 5% 90 Experience

Total Direct Capital Costs 1,960

B. Indirect Capi. Costs (% of Total Direct Costs)

1. Engineering is 5% 100 Experience

2. Fees/Permits is 5% 100 Experience

3. Contingency IS 25% 500 Current Level
of Detail

Total Indirect Capital Costs 35% 700

Total Capital Costs (Direct & Indirect) 2,700 (Rounded)

B-10



Table B-9. Operable Unit 7, Site 5: Landfill Disposal, Cost Estimating Worksheet4 (-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Componnt Unit Quantity ($) Cost (S) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)

1. Excavate CY 20 1.45 30 Means

2. Load and Haul to Landfill CY 20 33.75 675 Means

3. Landfill Testing Truckload 2 400.00 800 Means

4. Backfill CY 25 5.50 140 Means

5. Revegetate SY 15 11.00 165 Rust E&I

Subtotal-Capital (Labor, Equipment, and Materials) 1,810

Additional Directs (% of Above Items 1, 2, 4, and 5)

1. Mobilization IS 5% 90 Experience

2. Dust Control LS 10% 180 Experience

Total Direct Capital Costs 2,080

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering IS 5% 100 Experience

2. Fees/Permits IS 5% 100 Experience

3. Contingency IS 15% 300 Current Level
of Detail

Total Indirect Capital Costs 25% 500

Total Capital Costs (Direct & Indirect) 2,600 (Rounded)

There are no annual maintenance or operating costs for this alternative.
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Table B-10. Operable Unit 7, Site 5. Incineration, Cost Estimanting Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Quantity ($) Cost ($) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)

1. Excavate CY 20 1.45 30 Means

2. Load and Haul to Landfill CY 20 33.75 675 Means

3. Incineration CY 20 1,500.00 30,000 Westinghouse

4. Backfill CY 25 5.50 140 Means

5. Revegetate SY 15 11.00 165 Rust E&I

Subtotal-Capital (Labor, Equipment, and Materials) 31,011

Additional Directs (% of Above Items 1, 2, 4, and 5)

1. Mobilization LS 5% 1,550 Experience

2. Dust Control LS 10% 3,100 Experience

Total Direct Capital Costs 35,660 (Rounded)

B. Indirect Capital Costs (% of Total Direct Costs)

1. Contingency LS 15% 5,350 Current Level
of Detail

Total Capital Costs (Direct & Indirect) 41,000 (Rounded)

There are no annual maintenance or operating costs for this alternative.
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Table B-11. Operable Unit 10, Site 41: Institutional Controls, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Quantity ($) Cost ($) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)

1. Access Control Fence LF 900 15 13,500 Means

2. Comer Posts EA 4 85 340 Means

3. Gates EA 1 800 800 Means

4. Braces EA 10 30 300 Means

Total Direct Capital Costs 14,940

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering, and Design LS 5% 750 Experience

2. Fees/Permits LS 10% 1,500 Experience

3. Contingency IS 15% 2,250 Current Level
of Detail

(Total Indirect Capital Costs 30% 4,500

Total Capital Costs (Direct & Indirect) 19,500 (Rounded)

U. Annual Costs

Present
Worth a

5%
Discount

Quantity Unit Annual Rate for
Cost Component Unit per year Cost (&) Cost ($) 30 Years Notes

Maintenance Labor M-Hrs 10 25 250 3,850 Experience
Estimate

Maintenance Material LS 1 250 250 3,850 Experience
Estimate

Total Annual Costs 500 7,700 (Rounded)

GRAND TOTAL (CAPITAL PLUS PRESENT $27,200
WORTH OF ANNUAL COSTS)

(
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Table B-12. Operable Unit 10, Site 41: Excavation and Offlite Incineration of Drums and
Stained Soils, Cost Estimating Worksheet (-30% to +50% Level) (All costs are
rounded to nearest significant dollar value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Component Unit Quantity (S) Cost C$) Notes

A. Direct Capital Costs (includes Labor, equipment, and materials)

1. Prepare and Remove Drum 26 5,000 130,000 Experience
Drums

2. Haul to Landfill IS 1 1,000 1,000 Means

3. Characterize Wastes [S 1 1,100 1,100 Westinghouse

4. Incinerate Drums Drum 26 1,000 26,000 Westinghouse

Total Direct Capital Costs 158,100

B. Indirect Capital Costs (% of Total Direct Costs)

i. Engineering IS 5% 8,000 Experience

2. Fees (Other than RCRA) IS 5% 8,000 Experience

3. Contingency IS 30% 48,000 Current Level
of Detail

Total Indirect Capital Costs 40% 64,000-

Total Capital Costs (Direct & Indirect) 222,000 (Rounded)

Them are no annual costs for this alternative.
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Table B-13. Operable Unit 10, Ste 41: &cavaion wad Of ite Disposal of DruIIs and( Stained Soili, Cost Fidmating Worksheet (-30% to +50% Level) (All costs are
rounded to ne.-st significant dollar value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital

Cost Canponmit Unit Qumatity (5) Cost ($) Notes

A. Direct Capital Costs (includes Labor, equipment, and materials)

1. Prepare and Remove Drum 26 5,000 130,000 Experience
Drums

-2. Haul to Landfill LS 1 1,000 1,000 Means

3. Characterize Wastes LS 1 1,100 1,100 USPCI

4. Disposal Drum 26 225 5,050 USPCI

Total Direct Capital Costs 137,950

B. Indirect Capital Costs (% of Total Direct Costs)

1. Engineering LS 5% 7,000 Experience

2. Fees (Other than RCRA) LS 5% 7,000 Experience

3. Contingency LS 30% 41,000 Current Level
_ of Detail

Total hInd Capital Costs 40% 55,000

Total Capital Costs (Direct & Indirect) 193,000 (Rounded)

hmere are no annual costs for this alternative.
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APPENDIX C

Correspondence Related to PCB Inspection at TEAD
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4November 13, 1981
PCB Inspection (PQ.82-1)
Tooele Army Depot - Towle, UT

BAm-TS

Robert W. Harding, Chief
Field Operations Section

1 conducted a PCI Inspect.ion at TooeleArmy. Depot on October 14, 1981,
in response.to three complaints received by the EPA. The complaints
referred to three spills of suspected PCI liquid 1n buildings 659 and 677
and possible PCB exposure of three to ten workers (see attached spill
reports).

I met the following criteria:

- Credentials were shown.
- Notice of Inspection and Confidentiality Notice was given to

Mr. Larry Fisher.
- Receipt for Samples and Preliminary hotice of Inspection Results

were mailed 10/15/81.

1 The following people were involved in the PCB Inspection:

Larry Fisher, Environmental Coordinator, U.S. Department of Army

Mason Walkers Technician, Environmental Services, U.S. Department
of Army

Terry L..Thompson. Deputy Director of Supply, U.S. Department of
Arr.y

Captain Stephen Wilson, U.S. Army Security

Paul Hanneman, Consumer Safety Officer, EPA

I confined my inspection to the spill complaints,.abecause Tooele had
been inspected by two other EPA Inspectors.

The complaints indicated PCB liquid had been spilled In Buildings 659
and 677. 1 discussed these reported spills with Fisher, Walker I Thompson,
and they were'aware of Transformer Olt being spilled In Bldg. 659 and
Bldg. 677. .. Fisher.had-taken two sol -samples; .Staple .#1K979 Is a sample
fr= the spill at Bldg,-677p and Simple JK1960was a sample from the spill
ln Bldg. .659. *Fisher said he had.recelved a.verbal report from their lab
that both spills were less than 60 ppm PCO. I wrote a letter to Sandy
Ehrhardt at the U.S. Army Lab, requesting the lab results for sample
numbers JK1960 and JK1979. I received their letter Novenber 9, 1981s
confirming Fisher's statement (see attachment). I also discussed the
claims of worker exposure to suspected PCes. Fisher and Ralker were aware
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PCB Inspection (PCB62-1)
Tootle Army Depot, Tooela, UT
Page 2

of a complaint lodged by J. Tanner through the U.S.C.G. about a PC5 spill
and human exposure to suspected PCB (see attachment). The U.S. Army
appointed Captain Stephen Wilson to investigate the complaint and submit
finding-and recolmendations to the Coamsnding Officer (see attachment).
A summarization of the findings of Captain Wilson's report and my findings:
Mr. Tanner was moving transformers inside the PCO Storage Facility In
Bldg. 659 and probably did come in contact with Transformer Oil. Fisher
and Wilson said the transformers Tanner was moving and handling had all been
tested for PC~s and contained less than 50 ppm PCIs. Wilson recommended
safety procedures to be implemented by Environmental Services and Supply
Division for worker protection in handling the transformers In Bldg. 659.

I asked Fisher to show me the official PCB records. He showed me a
listing of "PCB transformers In storage at Toomle Army Depot," dated
January 21o 1981. The list contains transformer make, serial number, a
sample number, locations, and level of PCB contamination. He also showed
me the lab results for the1929 transformers in storage in Bldg. 659 at
Tooele. I akked for and received copies of these documents by mail on
October 22, 1981 (see attachment). I also received a copy of Walker's
monthly PCB Storage Facility inspection checklist, which indicates he )
Inspects the PCI Storage Facility and its contents monthly (see attaclhnen,-

We all went to Bldg. 659. which contains Tooele's PCO Storage Facility.
Theta was no PCB mark on the exterior of building. At Door 19 was an oil
stain about 6 foot across. This oil stain was the source of Soil Sample
#JK1960, which contained no detectable PCBs (see attachment). This oil
spill Is the same, which is the object of two of our complaints. Fisher
said the oil spilled out of a transformer while it was being moved into
the Storage Facility. Inside Building 659 Is the PC3 Storage Facility.
The building had adequate roof, walls. and the floor had been sealed with
an epoxy sealer. The PCB storage area of this building is 180 feet wide,
250 feet long, and surrounded by an 8-inch berm. The berm is constructed
of smoth concrete and Is continuous except at Door Number 17. 20 feet
inside Door 17s the berm is broken and crumbled In three or four spots
(see photo attachment). Fisher said this damage Is from the Impact of
heavy equipment moving over the berm to move transformers. Walker noted
in his records the berm was broken on his Inspection of 9/18/81, and he
advised Mr. Allen to submit a work order for repair of the berm. Allen
supplied me with a copy of the ifrk order for the repair which he submitted
10/2/81 (see atUchment number..p

Inside Door 17 of Building 659 and setting outside the PCI storage
area were three la e "Standard Transformers," Serial Humbers 38169,
38170, and 38168. All three transfomers were 600 kva, and contained
254 gallons of Pyranol. All three transformers had large PC8 marks and
were setting on wooden palates and not leaking. Allen and Fisher said
those transformers had set there at least since April. Neither man had
noticed those PCB transformers were setting outside the PCI storage area.
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PC0 Inspection (PCO82-1)
Tooele Army Depot, Toosle, UT
Page 3

Inside the PC9 storage area ware, according to Fisher, 1,929 trans-
formers. The sample records Indicate.the contents of the storage facility
Is 19438 transformers or 74.42% non-PCB, 439 transformers or 22.73% PC8
contaminated, and S2 transformers or 2.85M PCB. All the PC5 transformers
I checked were not leaking, and had large PCB marks. I checked .4l".30 to
40 transformers, and all of them were stenciled with a sample number and
code letter indicating level of contamination. The code Is the lettering
system to Indicate PCB level: OA" is 0 to 49 ppm PCB, V is 50 to 499 ppr
PCI, and "C" Is 500 and- up ppm PCO. 1 asked Fisher and Thompson to explal!
the.final disposition of these transformers. Fisher said all non-PCB
transformers would be shipped to Hil Air Force Base, to be rebuilt. PC8
and PCO contaminated transformers were going to be held in storage. No
determination had been made about disposal or reuse of the transformers.

I gave Hr. Fisher a verbal Preliminary Notice of Inspection because
the Base Commander wanted the form mailed to him. I gave him the followin

( summation.

- Official PCiB records were incomplete
"- PCa storage facility was not marked
- 3 large PCO transformers were outside the PC8 storage facility
- berm In PCB storage facility was broken.

Paul V. Hanneman
Consumer Safety Officer

Attaclhents:
1. Notice of Inspection
2. Receipt for Sample
3. Confidentiality Notice
4. Preliminary Results of Inspection 5 I:"
6. Spill Report
6. U.S. Army Lab Results Book
7. U.S. Army IJvestigation Report
8. PCB Records
9. PCB ;hecklist of PCS Storage Facility

10. 2 Letters to U.5. Army
11. Copy of PCO Storage Facility Repair Work-Order
12. U.S. ArnW Sample Results Letter

( 8IA-TS : HNNEHAN.: bmw: 11/13/81
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DEPARTMENT OF THE ARMY
TOQILI ARMY DEPOT
TOOtLE. UTAH 84074

AT'IENTI@N OF:

SDST-ASF NOV 1"I

Mr. Paul W. Hannema
ConsuMer Safety officer
U. S. Environmental Protection Agency
Region VtI!
1860 Lincoln Street
Denver, CO 8029S

Dear Mr. IHanneman:

Reference is made to your letter dated October 21, 1981, reg-*aring Your PCI
inspection conducted on October 14, .1981 (copy attached).

The following measures have been taken regarding your inspection results of
probable violations of EPA regulations concerning PC~s:

a. PCI records are now complete as per Federal Register, Thursday, Mzy 31,
1979, Section 761.45.

b. PCB storage, facility noW has PCB warning signs on foe= sides of building.

c. The three large PCB transformers have been moved inside the siorage
facility.

d. The containment berm which vas broken has been repaired.

If you have any questions regarding the above information, please contact Larry
Fisher, Environmental Coordinator, Tooele Army Depot, (801)833-2591.

Sincerely,

1 Inci E~ .P mo
As stated

Commanding

CF:
Cdr, DISCO•1, ATT24: DRSOS-EF v/incl
Cdr, DAaRCO. ATTr: DRCIS-A w/incl
Dir f/Supply v/incl
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October 21, 1981

REF: BAH-TS

CoMrander
U.S. Army Envirornental "loyqne Agency
Aberdeen Proving Grounds, MD 21010

Attention: HSE-RP4-1.t (Sandy Ehrhardt)

Dear Pis. Ehrhardt:

I recently conducted a PC9 Jnspaction at Tooel e Army Depot
in response to a complaint our office received about alleged PCO
spills. Mr. Larry Fisher, the Enfirnwmental Coordinator at
Tooele, said he had taken soil samples from the spill areas and
sent to your Lab for analysis for PCSs. He also said he received
a verbal report from your office that the Lab resuTts Indicated
the soil samples from the area to contain less than 50 pom PCB.

Would you please send me a copy of the Lab report for
saiaplu numbers 4K1979 and JK1960. Thank you for your cooperation
and If you have questions, please call me at (303) 637-6201.

Sincerely,

Paul W. Kanneman
Conswner Safety Officer

8A4-TS : •I~EN :hw: 10/21/81
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DEPARTMENT OF Thi ARMY HS ERAWT/othi/AUTOVON
U.S. AUMY Iw/RONNUgITAL NY4rI AGIC" 584-3613

ADEROSKN PROVING GROUND. MARYLUkO s21o

USE-I-O 8 n~v 156

SUenCT: iesults of Laboratory Analysis for Toeale Army Depot, Tooele, Utah

Director
US Environmental Protection Agency
Region V111
ATTN: • 8AN-TS (Paul W. Bannemn)
1860 Lincoln Sc:eet
Denver, CO 80295

1. References.

a. Letter, 8AH-ZS, your Agency, 21 October 1981.

b. Telephone conversatiou between Ks. Sandra Ehrhardt, this Agencys and
Mr. Paul W. 1Enns:an, your Agency, 29 October 1981, subject as above.

2. Zn response to your request, results are attached as the Inclosure.

3. Further questions regarding these analyses may be directed to Ms. Sandra
Ehrhardt,, Comercial (301) 671-3613/4131.

FOR THS COMMAMER:

as COL, MSC
Directors Radiation and

Ervironmental Sciences

)

C-8



( It.83-114-.0

SPIJZCT: lesults of Laboratory Analyss tfor Tooele Army Depot, Toosle, Utah

TALIZ. Results of nalyTsis.

T0-o1A RM D•oTs•AMPLE NO. USAZRA NO. Id IESIUE (pE!)

JI 1960 SP 5261 ND*

11[ 1979 S 5279 28

*Not detectable. The lover limit of detectability for PCBs in these soil
samples Ls I jug•I (pM).

(
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